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Welding eliminates overlapping joints in 
the modern tank car. This materially re- 
duces dead weight and makes the car easier 
to clean and maintain. It completely pre- 
vents loss or contamination of the contents 
from rusted joints. 

Tomorrow’s engineers will be expected to 
know how to apply the oxy-acetylene proc- 
ess of welding and cutting in design, con- 
struction and fabrication to give similar 
sales advantages to many good products. 

The word “welded” is packed with mean- 
ing. It means light-weight without sacrifice 
of strength. It means sturdiness and rugged- 
ness that can never shake loose. It means 
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invisible joints as strong as the base metal. 


It means smooth surfaces with no place for 
corrosion to start. In short it means all that 
one piece construction can mean plus com- 
plete design freedom from the limitations 
of other methods of fabrication. 

Technical booklets describing the appli- 
cation of this modern metal-working proc- 
ess to a wide range of metals—steel and 
iron, aluminum, copper, brass and many 
other alloys and metals are available, with- 
out obligation, from any Linde Office. Write 
to the Linde Air Products Company, Unit 
of Union Carbide and Carbon Corporation, 


New York and principal cities. 
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ROGER W. BABSON, ’98, who wrote the article, Sfatis- 
licians Will Be Needed, is a famous statistician and authority 
on economics. He was graduated from the Massachusetts In- 
stitute of Technology, in 1898, with the B.S. degree. In 1927 
he received the honorary degree of L.L.D. from the University 
of Florida. With his wife he founded Babson’s Institute for 
Men at Babson Park, Massachusetts and Weber College for 
Women at Babson Park, Florida. He is the founder, and at 
this time the president and chairman of the board, of Babson’s 
Statistical*Organization, which is located in Wellesley Hills, 
Massachusetts. During the World War he served as Director 
of General Information and Education. Mr. Babson is a fellow 
of the Royal Statistician’s Society, of London. He is the 
author of many books on economics, some of which deal with 
the question of the relation of business and religion. 


WATSON DAVIS, the author of The Public Be Informed, 
is the director of Science Service, the institution for the popu- 
larization of science. In the short period of fifteen years, the 
movement which Mr. Davis heads has, by persuading scien- 
tists that science can be reported accurately by the news- 
papers, made science known to the newspaper reading public. 
Trained as a civil engineer, he worked in the engineering- 
physics department of the National Bureau of Standards. 
Mr. Davis combined this background with newspaper exper- 
ience by inaugurating, in 1920, a daily column in the Wash- 
ington Herald. In 1921, when Science Service was established, 
Mr. Davis became news editor and the managing editor re- 
sponsible for establishing Science Service’s widely used news- 
paper information service, and also editor of the Science News 
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Letter, the weekly magazine published by Science Service. He 
has written magazine articles and books, among them the 
Advance of Science, the Story of Copper and Science Today. 


PROFESSOR THOMAS R. CAMP, author of Oppor- 
tunities for the Sanitary Engineer, came to the Institute as 
Associate Professor of Sanitary Engineering in 1929. Professor 
Camp was graduated from Texas A. and M. College with the 
B.S. degree in 1916. Nine years later he received an S.M. 
from the Massachusetts Institute of Technology between 
that time and 1929, when he became a member of the faculty 
he practiced Sanitary Engineering in Texas, North Carolina, 
New York, and New Jersey. Among the many articles he has 
written are Hydraulic Analysis of Water Distribution Systems 
by Means of an Electrical Network Analyzer, Experimental 
Study of Porous Plates for Use in Filter Bottoms for Rapid 
Filters and Study of Rational Design of Settling Tanks.” 


JAMES S. RUMSEY, °40, is the writer of Streamline 
Train. In 1936 Jim was graduated from the Duluth Central 
High School. He is a student in the Department of Chemical 
Engineering. At the Institute Jim is interested in the Com- 
bined Professional Societies and the Tech Engineering News. 
He is one of those men who aspire to be mainstays of the 
Freshman Squash and Tennis teams. 


JOSEPH ZALLEN, °39, writes on Slainless Steel. He is 
a student in Course V. Born and bred in Boston, he was gradu- 
ated with the Tercentenary class of the Boston Latin School. 
He hopes to bea biological chemist and dabbles in political 
science as a hobby. 
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OF LIFE 


With man’s discovery and application of the 






laws of optics, came increased ability to 






penetrate into the realm of many sciences. 
With the development of optical instru- 
ments and their aid to science came a new 








era of life for mankind. 






Thus has Bausch & Lomb contributed to the 
progress of civilization—to the present 






standard of living. 






Every article we encounter in every day life 






owes some part of its very existence to opti- 





cal instruments. 







When you use B & L Instruments, remem- 
ber that they have been tried and proved 







under every conceivable condition over a 






long period of years. Their accuracy and 






dependability are beyond question. There is 






satisfaction in knowing that for your pur- 





pose no finer apparatus is_ available. 
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Business Will Need 


By ROGER W. BABSON, ’°98 


USINESS is emerging from a pro- 
longed and profound depression. It 
is headed toward a period of expan- 
sion. Already in a few occupations, 

there is a shortage of skilled labor. Genuine 
tool-makers, for illustration, are almost 
impossible to get. At the same time, the 
army of the unemployed, millions strong, is 
still marking time. Thousands of boon- 
dogglers, as a distinguished observer re- 
marks, are still abstaining from coffee for 
fear they cannot sleep daytimes! Most 
students of the trend expect to see this same 
situation continue. Business has now re- 
covered to normal; but even when it ex- 
ceeds normal, and finally soars into a boom, 
much idleness may still prevail. During 
some of the years next ahead you can ex- 
pect to witness the paradox of unemploy- 
ment in the midst of over-expansion. 

The causes which threaten us with this 


chronic unemployment are multiple. Among them is the 
labor-saving machine. Machines come swiftly like a revolu- 
tion,-but labor adjusts itself with the slow pace of evolution. 
Therein lies the trouble. In the long run, the machinery 
which destroys old jobs should create new jobs. It is the 
transition period which pinches. What we are feeling is the 
agony of our economic growth pains. They are afflicting 
primarily the manual labor groups. All classes—white collars, 
denim collars, and no collars—are involved in today’s speed 


of industrial changes. 


President Babson’s Statistical Organization 


. . . Asa plural, the word |statistics! is used also of a collection of 
facts, especially when organized in tabular and graphic form, as the 
statistics of population or business. The statistician seeks to deter- 
mine AVERAGES, RATIOS, and PROBABILITIES. . . 


STATISTICS 


% 
Roger W. Babson 








To Solve Its Problems 







Engineers have a device called the stroboscope with which 
they can inspect a fast-running mechanism as though it were 
standing dead-still. Statistics can be used as a kind of strobo- 
scope that will appear to “‘slow down” the speeding wheels of 


the business cycles and let us study them 
in action. Thus we can hope to master its 
fundamental laws, and put ourselves into 
the best possible adjustment therewith. 
Ultimately, we might be able to modify, 
and to some extent control, the business 
cycle. This fundamentally is a statistical 
job, and here is one of the ways in which 
statisticians will be desperately needed. 

Never was it so important as today for a 
young man to direct his energies into 
fresh, living, growing fields. The worker— 
whether manual, clerical, commercial, 
financial, or professional—has little chance 
for the abundant life unless he keeps away 
from the economic dustbowls of defunct 
occupations. It is not alone the ruined 
farmlands of our nation which show ex- 
haustion and erosion. Many other fields of 
activity have been laid waste. Shun them. 
Cultivate the areas of fertility. 


As I look ahead to the probable role of statistics and the 
future demand for statisticians, I see the prospects as definitely 
favorable. There are two supports for this optimistic outlook. 
In the first place, in the years which we are now facing, many 

‘more activities are going to be put under technical control. 
In the second ‘place, technical control should make increasing 
use of statistics. Hence statisticians, if they develop their 
opportunities, can count upon: (1) New fields to conquer 
and (2) greater conquests in each field. 

















BITUMINOUS COAL 
PRODUCTION 





STEEL INDUSTRY 
vs. COAL INDUSTRY 


Here is a study in 
contrasts. The _ steel 
industry persistently 
has succeeded in dis- 
covering new fields for 
its products. It is 
among the leaders in 
the revival of the cap- 
ital goods industries. 
On the other hand, 
equal success is still 
to be attained by the 
bituminous coal in- 
dustry; its recovery 
has been only moder- 
ate. Economic statis- 
ticians will be needed 
to keep progressive in- 
dustries progressing, 
and to find ways to 
stir dormant indus- 
tries into fresh ac- 
tivity. 


—All Illustrations Courtesy Babson’s Statistical Oraganization 
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THREE 
DROUGHT YEARS 


Within a relatively 
brief period, farming 
has been assailed by 
severe and widespread 
droughts. Economic 
statisticians will be 
needed in the re- 
moulding of agricul- 
ture. Their coopera- 
tion is essential in the 
study of weather 
conditions and _ the 
exploration of factory 
uses for farm prod- 
ucts. Further, how- 
ever, statistical aid 
will be required for 
the development of 
different agricultural 
methods, which will 
be less subject to 
weather ravages, in- 
sect invasion, and soil 
destruction, 





































Basson’s RePorts 






























































Let us take the vast variety of jobs classified as “business.” 
Here is need, and urgent need, for a superior technology based 
upon statistics. I shall be doubtless challenged, but neverthe- 
less I make the charge that some of the most pompous and 
self-satisfied enterprises have proved to be scarcely more 
than games of chance. Probably ninety percent of the busi- 
ness process today is carried on by “hit-or-miss’’ methods. 
Moreover the hits show a disgracefully low batting average as 
measured by the records of bankruptcies, fires, and reorgani- 
zations, passed dividends, and security defaults. If business 
has any fair claim to be called scientific, it is only science in 
its very rudimentary stages. Well might some Sherlock 
Holmes dismiss today’s so-called technique of business as 
“Elementary, my dear Watson, elementary!” 

We can begin with the merchandising end of business, for 
there is where any true business must originate—in the de- 
mands of consumers. Any enterprise initiated solely from the 
desires of producers is topsy-turvy from the start. Now in the 
field of advertising there is notorious absence of technical 
control. A few industries—notably the mail order business— 
have been forced toward more scientific methods. The rank 
and file of industries play only by ear. Many of the advertising 
fraternity and many of the publishing interests are openly or 
covertly hostile to keyed returns, bona fide research, or other 
rudiments of a more scientific technique. Advertising has all 
the importance, all the potential power which its champions 
proclaim, but as practised today, it is too often a mixture 
of gamble and guff—the exact opposite of a science. 

Salesmanship and sales management are in a similar cata- 
gory with advertising. They are departments which look good 
in a seller’s market. On the downside, when a company most 
urgently needs business, too often the technique boasted of 
collapses like a blow-out. Here and there a concern really 
has done something with market appraisal, product analyses, 
and other valiant and worthy efforts. Distribution mostly is 
stuck somewhere in the horse and buggy stage or even in the 
ox-cart era. 

On the purchasing end, business remains in a scandalous 
plight. There are a few companies which have introduced into 
their buying a truly engineering angle. The Purchasing Agents 
Associations are making earnest and commendable efforts 
toward a more professional approach. Nevertheless, by and 
large, purchasing today is scarcely better than the petty 
chaffering of hucksters and tricksters. 

On the actual production line there is the beginning of a 





This is a typical case taken from the actual records. Here 
is an industry where production is steadily rising, but 
employment is steadily declining. Labor-saving machin- 
ery and methods should not decrease employment in the 
long run and for all industries in total. Temporarily, 
however, the effect upon a single industry may be severe. 
Statisticians will be needed to help in making labor 
readjustments more efficient and in lessening the toll of 
human sufferings. 
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RAYON INDUSTRY 


This is a spectacular example of the growth of a new and 
revolutionary industry. The remarkable rise in rayon 
output shows what can be accomplished through enter- 
prise guided by research. Such new developments will 
need not only laboratory workers and production engi- 
neers, but the services of economic statisticians. 


true technique deserving of the name. Even here results fall 
far short of scientific objectives. Astounding achievements 
have been made in some industries; but the aggregate of in- 
dustrial operations is a mass of obsolescence and inefficiency. 
Even in the most progressive groups, today’s performance 
is crude as compared with the possibilities visualized by out- 
right technicians. 

This brings us to a mention of the shortcomings of financial 
and commercial domination. These things which we have 
been discussing are not commonly flaunted on the platform. 
Now and then, however, the under-currents of back-office 
discussion break out, as in a drastic survey of certain situa- 
tions in the motion-picture industry. The blistering com- 
ments on various aspects of “banker” control and “business 
man”’ control go double or ten-fold for many another industry. 
That, briefly, is my slant on the unscientific state of modern 
business. I am convinced that only as adequate statistics are 
universally compiled and studied and used, will depressions 
ever be eliminated. For decades the conventional engineers 
have been given relatively limited opportunities to scientize 
business. For centuries, the bankers have registered com- 
paratively little progress. For thousands of years, the busi- 
ness men themselves have not been on the job. To date, 
any progress toward a technical control of business has 
been extremely meager. 

Hence I feel there is a truly great opportunity for the 
younger generation to start at once to lay the statistical foun- 
dation. On this alone there is hope of building up gradually a 
veritable and enduring science of business. The deeper pur- 
pose of such an accomplishment is not solely to pile up per- 
sonal fortunes, although the rewards necessarily will be sub- 
stantial. Rather, what such a goal means is the checking of 
reckless booms, thereby averting calamitous depressions and 
perpetuating a rational and lasting prosperity. 

The majority of business men subscribe to the creed, “we 
prosper only as we serve.’’ Only a few read into that slogan 
the more fundamental truth that business can continue to 
prosper only as it serves all the people all the time. Any tech- 
nician who sets out to become a career-man in business 
statistics can have full assurance that he is engaging in public 
service of the highest type. 

Business, however, is not the only field which will need 
statisticians in the period now opening. It is furthest from my 
intention to advise young men to go into farming in the 
sense those words are usually employed. One of the chief 
causes of our heralded farming surplus has been the surplus 

(Continued on page 148) 
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SANITARY ENGINEERS 


By PROFESSOR THOMAS R. CAMP 


Present Themselves 


Associate Professor of Sanitary Engineering, Massachusetts Institute of Technology 


ANITARY Engineering has to do with the design, 
operation, and control of projects connected with 
sanitation or affecting the public health. In the early 
days of the profession, the field was limited almost 

entirely to water works and sewage works. The demand for 
the services of trained engineers in other fields affecting the 
public health has made itself felt, so that today the sanitary 
engineering field has become so broad that no one person can 
become an expert in the whole of it. It is the purpose of this 
paper to discuss some of the opportunities which are now 
available to sanitary engineers and what the future has in 
store for the young man who elects sanitary engineering for 
his career. 

The training of sanitary engineers in American colleges and 
universities appears to have had its inception in a desire on 
the part of early public health workers to give to civil engi- 
neers, who for generations had been charged with the design 
and supervision of construction of water and sewerage works, 
a more adequate conception of the relation of such works to 
public health. This movement was started shortly after the 
discovery of the germ theory of disease. It was a natural 
corollary of the growth of the public health movement which 
became so widespread after this important discovery. Pro- 
fessor Sedgwick of the Department of Biology and Professor 
Brown of the Department of Chemistry, both leaders in the 
public health movement, were influential in the establishment 
of the course in sanitary engineering at the Institute. 

This course, instituted in 1899, was the second of its kind 
to be established in this country; a course in sanitary engi- 
neering at Columbia University antedating it by 3 years. 
The course was intended for men whose primary training was 
for the civil engineering profession, and its purpose was to 
give these men in addition to their basic civil engineering 
subjects an introduction to the 
biological, bacteriological, chemi- 
cal and public health aspects of 
water works and sewage works. 

The sanitary engineering gradu- 
ates of the Institute have played 
from the beginning an important 
role in the sanitation and public 
health work of this country and 
the world. They have held and 
now hold important posts in the 
development and operation of 
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water and sewage works. Their influence in the growth of 
the public health movement and in the development of 
sanitary engineering has been greater than that of the gradu- 
ates of any other similar course in the country. A survey of 
the available records of all the living graduates of this course 
recently made by the writer indicates that fifty percent are 
now engaged in sanitary engineering or public health work. 
Fifteen percent are in civil engineering practice which is not 
of a sanitary nature, and another thirteen percent are in 
non-technical executive positions. 

It is of interest to note also that of those graduates whose 
work is now in the field of sanitary engineering, 21 are consult- 
ing sanitary engineers, 6 are chief engineers of state health 
departments, and 7 are professors or instructors teaching 
sanitary engineering in colleges or universities. 

With the growth of the public health movement, the general 
conception of the proper field of activity for sanitary engineers 
has changed. While the duties of most sanitary engineers 
continue to be related to water and sewage works, neverthe- 
less an increasing number of sanitary engineers who have been 
drawn into governmental public health work find their duties 
broadening in scope. For example, the sanitation of garbage 
and other refuse disposal, the disposal of industrial wastes 
of all kinds, the sanitation of milk supplies and shell fish sup- 
plies, and, now, even of air supply, are only a few of the 
specialties which have come to be recognized as part of the 
field of sanitary engineering. 

The ever broadening concept of the field of activity of the 
sanitary engineer has emanated from the public health worker 
who, in general, has little to do with details of design and 
plant construction. The numbers of engineers engaged in 
public health work are increasing as are the complexities of 
their duties. On the other hand, the number of water and 
sewage works, and the number 
of engineers required for their 
design, is also rapidly increasing; 
and the plants are growing much 
more complex. 

The duties of engineers in 
governmental public health work, 
whether with state, city, county 
or the federal government are 
largely advisory, supervisory, reg- 

ulatory and administrative. These 
small gil if engineers are charged with the 
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Flocculator installation at the Richmond, Va., Filtration 
Plant. 


making of sanitary surveys and the control of sanitation. They 

establish standards of quality in sanitation, but have little 

to do with the design, construction and operation of plants or 
works by which these standards must be attained and main- 
tained. 

The ever-broadening concept of the duties of the sanitary 
engineer in public health work has led to the adoption of the 
term “public health engineer” for this type of sanitary engi- 
neer. Public health engineering, according to Professor Hyde’ 
of the University of California, may “be said to represent the 
broadest possible conception of the older and original term 
sanitary engineering.” 

Environmental control, or sanitation, with which the public 
health engineer has to do is divided by Professor Hyde into 
10 classes of activities, as follows: 

“1. The quantitative and qualitative control of the 
air supply. 

“2. The quantitative, sanitary and esthetic control of 
the water supply. 

“3. The control of the milk supply; production, trans- 
portation, pasteurization, sale and handling. 

“4. The control of other food supplies; production, 
transportation, preservation, sale and handling of raw 
food products; canning; refrigeration. 

“5. The control of liquid wastes; sewage, trade or 

industrial wastes; sewers, drains and treatment plants; 

ultimate innocuous disposal. 

“6. The control of solid wastes: collection, transporta- 
tion, treatment and disposal of municipal refuse, includ- 
ing garbage, rubbish, ashes, street sweepings, night soil, 
dead animals. 

“7. The control of the animal and insect carriers of 
infection: rodents, dogs, goats, cattle, hogs, etc.; preven- 
tive and palliative measures against flies, mosquitoes, 
fleas, lice, ticks, etc. 

“8. The provision of environmental cleanness: street 
cleansing; dust, soot and smoke control; swimming pool 
sanitation; street paving; camps and camp grounds. 

“9. The provision of sanitary conditions in factories, 
shops, schools, churches, theatres and houses. 

“10. The control of nuisances and other unsatisfactory 
conditions including odors, obnoxious gases, excessive 
noise, and the like.”’ 

Most of these activities involve engineering; some requiring 
engineering of a highly specialized type. Obviously, a public 
health engineer can do little more than establish and regulate 
standards of quality. The detailed methods as to how these 
standards are to be met and maintained are the province of 
the more highly trained specialist. Nevertheless, the work of 
the public health engineer has become so broad in character 





iH yde, ““The Trained Public Health Suslase in Pablic Health Depustmenta,” 
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that the training of men for this field is a serious problem. 

The Institute is attempting to meet this problem with a 
new four year course in Public Health Engineering, adminis- 
tered by the Department of Biology and Public Health. 
The older course in Sanitary Engineering is thus left free to do 
a better job in the training of men for the more highly special- 
lized engineering of water and sewage works. The course in 
Sanitary Engineering deals specifically with the activities 
described in classes 2, 5, and to some extent 6, of Professor 
Hyde’s list. 

What of the other activities in Professor Hyde’s list? What 
type of engineer is required for the design and operation of 
works for the control of milk, food, and air supplies and works 
for the disposal of garbage? What manner of engineer is 
required for the actual carrying out of a program for the abate- 
ment of a smoke nuisance, an odor nuisance or a noise nuis- 
ance? What manner of engineer is required for the improve- 
ment of lighting insofar as it affects the public health? 

Many of these activities are carried on now with a fair 
degree of success by men with mechanical, chemical or elec- 
trical engineering training. Men with such training, however, 
usually lack knowledge of the relation of their work to the 
public health. Many of the activities on Professor Hyde’s 
list are not even actualities at the present time, except per- 
haps in a very few isolated and highly developed areas. Such 
improvements, for example, as air conditioning, both indoors 
and out, the abatement of odors, smoke, obnoxious gases and 
noises, and the sanitary collection and disposal of garbage 
and refuse are more a wish than a reality. Herein lies an un- 
limited opportunity for the young engineer with sanitary 
training. 

As has been pointed out, the Institute’s course in sanitary 
engineering was inaugurated for the purpose of training civil 
engineers in the public health aspects of water works and 
works for wastes disposal. Sanitary engineering is sometimes 
thought of as being a specialty within the field of civil en- 
gineering. This is not now the case, and it is doubtful if it 
ever was. Civil Engineering usually has to do with surveys, 
designs and supervision of construction of structures of all 
types; and it also includes the field of hydraulics and hydraulic 
engineering. Sanitary engineering has to do with all these 
fields and in addition thereto with chemistry and chemical 
engineering, biology and bacteriology. The functional design 
and operation of water and sewage plants, stream pollution 
control and industrial waste treatment, and recovery, all the 
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Flocculators installed in Louisville Basin, illustrate a 
recent advance in water-work practice. 


province of the sanitary engineer, are becoming more complex 
with the development of the profession and improvement in 
methods. The work of many sanitary engineers is now more 
closely related to chemical engineering than to civil engineer- 
ing, and they should therefore be trained much more thorough- 
ly in chemistry and in biology than the civil engineer. 

Some engineers feel that because of the increasing mechan- 
ization of treatment plants the sanitary engineer should also 
have training in mechanical and electrical engineering. He 
should of course understand the elements of these professions. 
Some knowledge of electrical equipment is desirable, and it is 
well that he should know the elements of heat engineering. 
The design and layout of electrical equipment and circuits 
and of power plants, incinerators, heaters and the like is the 
proper function of expert electrical and mechanical engineers. 
The sanitary engineer’s contribution in the design of such 
equipment for sanitary plants should be of a supervisory 
nature. It is his duty to see that all mechanical and electrical 
equipment performs economically the function for which it 
is intended and fits in properly with the rest of the sanitary 
plant. In these respects his function is intelligent selection 
rather than expert creation. 

It appears, therefore, that the primary duties of the sani- 
tary engineer engaged in design, construction and consulting 
practice have to do with the functioning of plants. It is his 
duty to see that a sewerage system has sufficient capacity at 
a minimum of cost to properly carry away the sewage of the 
community. He must see that the sewage treatment plant 
takes care of the sewage without nuisance and discharges it 
treated to just that degree which is required by the public use 
of the body of water into which it is discharged. He must see 
that the water treatment plant produces a water at all times 
which is both safe and palatable, and which is not corrosive 
to pipes nor wasteful of soap. He must see that the garbage 
of the community is disposed of with the least nuisance and 
safest methods compatible with the cost of disposal. If in- 
cinerated, not only must the cost of incineration be a mini- 
mum, but combustion and storage must be so designed as to 
produce a minimum of odor nuisance. 

Because the field of opportunity of the sanitary engineer 
includes such a wide variety of highly specialized fields such 
as water and sewage treatment, air conditioning, garbage 
and refuse disposal, smoke abatement and noise abatement, 
it seems obvious that the proper undergraduate training for 
such men is not the conventional civil, mechanical or electrical 
engineering course. Nevertheless, most of the engineers 
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engaged in these fields have had just such undergraduate 
training. There have been too few graduates of four year 
courses in sanitary engineering to begin to satisfy the demand. 

A survey of the sanitary engineering courses offered by 

American colleges in 1928 was made by Mendelsohn? of the 
United States Public Health Service. This survey indicated 
that only 16 colleges offered an undergraduate course or op- 
tion in sanitary engineering. Only 6 colleges offered a regular 
course in sanitary engineering, the other 10 colleges offering 
an option to the civil engineering course. The total number 
of graduates, including the recipients of higher degrees, of the 
regular sanitary engineering courses in the entire country 
has never been greater (as of 1928) than 36 per year. The 
total number of graduates of all the courses, including the 
options of the civil engineering courses, has never exceeded 
85 (as of 1928) per year for the whole country. It is doubtful 
if either of these figures has been exceeded since 1928. 

It is apparent that too few freshmen register for the course 
in sanitary engineering. At M. I. T., the number of graduate 
students with civil engineering training who register for 
work in sanitary engineering always exceeds the number of 
men in the fourth year of the course in sanitary engineering. 
Many of these graduate students did not become interested 
in the field until they had had an opportunity to study water 
supplies and sewerage as prescribed parts of their under- 
graduate courses in civil engineering. It was then too late for 
them to go back and pick up the fundamentals in chemistry 
and bacteriology which are prescribed for the sanitary 
engineers. 

In conclusion, it is worthwhile to repeat that the number 
of men engaged in the practice of sanitary engineering in the 
United States far exceeds the number of men who have 
college training in sanitary engineering. Many sanitary 
engineering jobs are incompletely filled by civil engineering 
graduates because there are not sufficient sanitary engineer- 
ing graduates available. The future opportunities for sanitary 
engineers will require a more rigorous training in chemistry 
than is now required. It is to be hoped that more young men 
will become interested in sanitary engineering sufficiently 
early to receive that fundamental training in chemistry and 
biology which is so necessary for a successful career in this 


field. 


2Mendelsohn, ‘“‘Sanitary Engineering Courses of Engineering Colleges of the 
United States,’’ Public Health Reports, March 22, 1929. 
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New south filter units at Louisville, have a capacity of six 


million gallons per day each. 
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STAINLESS STEEL 


By JOSEPH ZALLEN, °39 


Massachusetts Institute of Technology 


EVEN hundred million British pounds ($3,500,000,000) 
is a great deal of money in any man’s land, but that 
is the price we pay each year, according to Sir Robert 
Hadfield, because of rust. Seven hundred million 

pounds is the irreclaimable loss which is a result of the waste 
and deterioration of steel and iron. Because of this rust and 
corrosion, 120,000,000 gallons of paint are consumed annually 
to protect steel. At the same time, 24,000,000 long tons of 
steel pass beyond the aid of paint. 

Metallurgists have not been idle in the face of this huge, 
forced extravagance. Many types of alloys have been devel- 
oped with the avowed property of resisting all kinds of corro- 
sives, from the commercial acids to sea water, but none has 
more caught the public fancy than that metal with the alliter- 
ative title of “stainless steel.” 

First, let it be most emphatically stated that the name 
“stainless steel” is a misnomer. “Stainless steel’’ is considered 
an iron by most metallurgists, and it is not always stainless. 
Second, “‘stainless steel” is not the name of a single metal, but 
is the term commonly applied to a large group of chromium- 
bearing iron alloys of varied composition. However, it is true 
that “stainless steel” did once refer to a solitary alloy. Harry 
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Stainless steel kitchen on modern railroad train. 
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Are Rapidly Developing 


Brearly was awarded a patent in Washington in 1916, which 
claimed that certain ‘“‘new improvements in cutlery” and in 
“hard, polished articles” could be had by using a ferrous alloy 
containing 9-16 per cent. chromium and less than 0.7 per cent. 
carbon. Cutlery manufactured under this patent was for a 
number of years commonly referred to as being made of 
“stainless steel.”” When far-sighted business men began to 
appreciate the economy which could be had by using a rust- 
proof metal, “stainless steel’’ became the symbol of resistance 
to corrosion. 

Amid a bewildering mass of trade marks and patents one 
finds only a few fundamental compositions. The most widely 
used is 18-8 (18 per cent. chromium, 8 per cent. nickel). It is 
this particular steel which is acclaimed by many industries as 
the ideal metal. Other formulas vary from that of 18-8 only 
in the proportions of the elements used, although many stain- 
less steels have traces of manganese, vanadium, and molyb- 
denum. The relation of specific properties to the proportion 
in which certaifi elements are present is interesting, but is 
beyond the scope of this article. 

In general, stainless steels are not affected by atmospheric 
conditions which cause ordinary rust. These chromium steels 
will also stand up under terrific heat conditions and are proof 
against many corrosive agents. Most rustless steels are dis- 
tinguished from ordinary steel by the fact that they possess a 
permanent, high polish and a mirror-like surface. Another 
property which is very valuable is the lightness of weight of 
these steels. Stainless steel (18-8) is as heavy as ordinary 
steel, but is about three times as strong; so this alloy can be 
used in thin sheets, which are more machinable and better 
adapted towards modern design. Although aluminum and 
aluminum alloys are cheaper than stainless steel, and have 
some of the ferrous compound’s corrosion-resisting and surface 
properties, stainless steel has more potential uses because of 
its strength and its better resistance to heat treatment and 
atmospheric corrosion. Itison account of the above-mentioned 
properties that stainless steels have so many applications. 

The home was the first market for stainless steel. For a 
number of years we have enjoyed the use of cutlery which will 
not tarnish. Now, the advantages of stainless steel are not 
limited to eating utensils, but are being used to ease the work 
of the housewife. Architectural decorations made of stainless 
steel need no cleaning or polishing, and the customary pots 
and pans of the household are much better for cooking when 
made of stainless steel. Oil burners will not rust, nor will 
boilers and pipes be full of scale, if made of this ever useful 
alloy. Tables and chairs are clean, bright, and modernistic if 
constructed with non-tarnishing iron. Almost any metallic 
article will serve its purpose much more efficiently when it is 
wrought out of that modern panacea for corrosion, stainless 
steel. 

Industry has taken a great liking to stainless steel. Espe- 
cially in establishments which manufacture, use, or serve food, 
has stainless steel taken a strong foothold. Restaurants have 
much praise for stainless steel bars, because the surface is 
unaffected by any food which might be spilled on it. Because 
stainless steel remains clean and does not injure the flavor of 
foods, many bakers are experimenting with ovens built of this 
non-corroding metal. Two other noteworthy stainless steel 
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consumers are the meat-packing and packaged-food 
industries. However, any discussion of this untarn- 
ishable alloy in the food industry is incomplete with- 
out a brief survey of stainless steel in the dairies. 
Milk is one of our essential foods and its produc- 
tion is a very large industry. The necessity for clean- 
liness and a good flavor is paramount. For many 
years a metal was sought which could be used in the 
tanks and other equipment of the dairy. Tin was 
tried, but it proved too expensive and soft, being 
useful only in plating another metal. Also, the flavor 
of milk underwent a change if tin was used. Nickel 
was next employed as a rust preventor, but was 
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Stainless steel invades the laboratory. 





unsatisfactory because it was attacked by the sulphur in milk. 
Glass lining of vats was also unsuccessful because of the 
fragility of glass. In 1924, the ‘search for a suitable metal 
ended, for it was then that stainless steel was introduced to 
the dairy industry. Stainless steel does not react with the 
lactic acid in milk, and what is more important, does not in- 
jure the flavor of the milk. At present, the dairies in the United 
States use large quantities of high-chromium steel every year, 
and the consumption will probably increase. 

The chemical industries are finding many applications for 
stainless steel. The manufacturing processes which involve 
chemical reactions are always dependent on the manufactur- 
ing conditions for their success. Towhatadvantageisa process 
which will work in test tubes but is industrially impracticable 
because it is affected by the tank in which the reaction is 
scheduled to take place? Therefore, chemists are always on 
the lookout for a substance unaffected by most chemicals. 
Stainless steel is the nearest approach to a chemical-proof 
metal. It is for this reason that stainless steel is employed in 
the manufacture of such products as paper, dyes, nitric acid, 
and beverages. Paper mills use this metal in tubing, lining, 
paper digestors, receivers and sulphite liquor tanks. The 
manufacture of the essential chemical, nitric acid, involves 
stainless steel because this metal is not attacked by the acid. 
The fermentation industries use stainless steel in vats, barrels, 
and other equipment. 

(Continued on page 152) 
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Science Demands Its 





RESEARCH NEWS 


By WATSON DAVIS 


Director of Science Service 


OUBTLESSLY no scientist or engineer ever really 
said, “The public be damned!’’ But not so many 
years ago, telling the public through the press about 
scientific and engineering research was considered 

a hazardous nuisance. 

The transmission of the intelligence of fresh progress in 
science—or even the older, classical facts and interpretations 
of science was, and still is, replete with difficulties and dangers. 

There are so many mental and physical links, all of which 
must function favorably and reliably: 

First, the mind of the creating scientist, which may be so 
constituted that he can not tell in simple language what he 
has done; 

Second, the background and intelligence of the reporter or 
writer, who may know little and care less about science; 

Third, the opinions and prejudices of the editor, who may 
think science can not be important news; 

Fourth, the mechanics of the medium of publicity, the 
newspaper, with its peculiar literary style, its speed of produc- 
tion, and the competitive pressure on its columns of all the 
other news of the world; 

Fifth, the background of the reading public, the vast bulk 
of which have had in school no adequate acquaintance with 
the content and, especially, the method of science. 

At any one of these places in the chain from laboratory 
creation to public utilization or appreciation, scientific infor- 
mation may be sabotaged or side-tracked and never get to its 
rightful destination. 

It is a marvelous thing that the job of popularization, de- 
technicalization, reporting, or whatever you wish to call it, is 
done so adequately. I believe that the essential accuracy 
with which science is reported today for the newspapers, even 
by the relatively inexpert but careful reporters, is greater than 
for some other news fields such as politics. One reason for 
this is that the news sources in science are more conscientious 
and less self-seeking. 

This does not mean that the science-newspaper situation is 
ideal and can not be improved, but that science has left the 
state of ridicule in which it resided not so many years ago so 
far as newspapers were concerned. 

It used to be that the conventional and accepted method for 
a newspaper reporter to cover an important and serious science 
meeting was to take a look at the program with its technical 
titles, wrinkle his brow as a sign of his misunderstanding 
aloofness from such things, and then return to his office to 
write a story that laughed at the scientists for being to him so 
incomprehensible. I have not seen such stories in any news- 
paper for several years. They have disappeared forever, let 
us hope. 

Today the press takes science seriously, and scientists ap- 
preciate and cooperate with the press. These essentially 
changed attitudes on the part of the press and the world of 
science are among the most encouraging signs of our times. 

The cooperation of the scientist is a primary requisite in 
the distribution of scientific information through the press. 
Convincing editors that science is news has taken time and 
patience. There has been just as much need for making 
scientists see the value of science popularization to themselves 
and the world at large. 
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Written Accurately 


The world has no right to expect the average scientist en- 
gaged in research, pure or applied, to perform the function of 
popularizer or science reporter. To be sure, a few of them can 
and do do this with ambidextrous skill. But in general the 
scientist performs his task with completeness when he writes 
his scientific report and presents it to his colleagues through 
meeting, program, or scientific journal. 

When the scientist does make his report, he should not be 
surprised or offended if what he has discovered is of interest 
to the public. He should be prepared to meet the demands 
for cooperation from the press in a friendly spirit of co- 
operation and with a keen appreciation of the possible short- 
comings on the part of both himself and the reporter. 

First of all, he must agree that the public has a right to 
know what is happening in science, even though the work 
done may be incomplete, a “preliminary report,” or the 
makings of a hot controversy. The newspaper presents daily 
the longest, the most detailed, and often the most thrilling 
continued story of our civilization. Science deserves its chap- 
ters. The scientist must realize that a newspaper story on 
science is a paragraph or a chapter in this continued story. 
Some do not have the chance to read what went before or 
comes after. Often the background can not be told, nor the 
future hinted. The newspaper story often teases mental 
curiosity. It intrigues a few readers so that they go to books 
and magazines for more material on the subject. 

In the final analysis, it is not the function of the scientist to 
say whether or not the public should know about his work. 
He can not be a censor of science. He is not sufficiently wise, 
no matter how great his research accomplishments. Occa- 
sionally, the science-writer is told: ‘Don’t write about that. 
It’s not settled. We are not sure. Wait! I am going to work 
another year or so. Talk to me then.” 

Ah, dear scientist, what is ever settled? Suppose the 
candidate for office said: ‘““Wait! No news now. There will 
be a story after election.”’ 

Or suppose the judge said: “Sorry, wait until after the 
trial for your story. Or better yet, hold off until the execu- 
tion.” 

No, from the standpoint of educating the public, more 
instead of fewer opportunities for scientific stories are de- 
sirable. When the research is planned, a story is informative 
and proper. When results are obtained, another story. More 
results, more stories. Verifieation? Or lack of it. Stories. 
Each time a new audience is reached. Each time old facts 
can be told to background the new. 

No greater fallacy exists than the idea that eminent scien- 
tists who get their names in the newspapers are publicity 
seekers. While it is true that publicity is courted and created 
by some men and women in various walks of life, even to the 
extent that they have press agents (more currently called 
public relations counsellors), the science field is delightfully 
free from such abuses. 

Some scientists are reported more fully and more regularly 
than others, but this is a condition not of their own making. 
Their colleagues ask them to make addresses, or they are 
unusually productive in a field of science that has good news 
currency, either because it is so simple and understandable, 

(Continued on page 149) 
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THE STREAMLINED TRAIN 


By JAMES S. RUMSEY, ’40 


Massachusetts Institute of Technology 


HE newest of the modern streamlined trains was 

introduced to the American public on July 15, when 

the New York Central placed its ““Mercury” in service 

between Cleveland and Detroit. The ‘Mercury”’ 
follows a daily round trip schedule, with one stop enroute at 
Toledo, making the westbound run in two hours forty-five 
minutes, and the eastbound run in two hours fifty minutes. 
It has a maximum speed of eighty miles per hour, and an 
average cruising speed of sixty, and has proved so tremen- 
dously popular already that two additional coaches for it are 
under construction. 

The seven steel cars which comprise the Mercury, while 
being much lighter than the conventional cars, weighing 
only 438 tons, are of full size, seating 200 persons. The train 
is drawn by a high speed Pacific type steam locomotive, 
highly streamlined, 91 feet long, of the 4-6-2 type. Hidden 
flood lights on the locomotive illuminate its six driving wheels 
and its buffed and polished rods and guides, and present, 
when the train is running at night,a very impressive spectacle. 
The smoke and gases are automatically lifted above the train 
by special means housed in a structure over the smoke box. 
The shutter-type covers over the coal space are manipulated 
manually from the tender deck. Much loss of fine coal is 


eliminated by these covers, and a far greater cleanliness of 


operation is assured. Any lost motion between the engine 


and the tender is kept to a minimum by a radial buffer of 


springs, and adjustable wedges. Even the air whistle of the 
Mercury is distinctive in that it possesses a musical tone. 


—Illustrations courlesy Modern Plastics 
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For Luxurious Travel 


The main principle of the Mercury is that a train can, and 
should be, as luxurious as a private club, and still possess a 
high degree of efficiency and utility. With this principle in 
view, each car was designed with a new and unusual floor plan, 
and the very latest in artistic decoration. From front to rear, 
the seven cars include a combination baggage and passenger 
car, a coach, a kitchen pantry car, a full length diner, a lounge 
car equipped with a semi-circular bar, a parlor car, and a 
parlor observation car. In several of the cars there is a large 
circular vestibule supplying to a great extent the badly needed 
space to accommodate both passengers and baggage during 
the confusion of a stop. The steps of the cars fold up to form 
a part of the streamline skirting, when the train is in motion. 
All cars are of the round roof, or “‘turtle-back” construction, 
and the streamline effect is furthered by setting the windows 
and doors flush with the exterior walls, and by covering the 
space between the adjacent cars with a sealed diaphragm. 
Any shocks incident to starting and stopping are largely pre- 
vented by special rubber-cushioned connections, which in 
combination with tight lock couplings serve to reduce unde- 
sirable play between the cars. Fabric pads, and thick rubber 
buffers are used as additional cushions, and are placed over 
and under the truck springs, and at any other strategic point 







Above—Section of 
private compartment. 


At left—One end of 
the comfortable 
lounge car. 












































At left—The informally arranged 
parlor car. 









At left below—Two of the diner’s 
through sections. 













































—TIllustrations on this page courtesy Railway Electrical Engineer 


to eliminate noise, vibration, and shock. To cope with the 
| various weather conditions of the different seasons, and to 
insure a year-round serviceability, the entire train has been 
thoroughly air conditioned. A scientifically developed electro- 
mechanical system is used, and the air ducts are concealed, 
or combined with the lighting fixtures. Vapor heat, with the 
latest type of thermostatic control, and fin tube radiation is 
supplied throughout the train, and has been used very satis- 
factorially to maintain a very even temperature. The lighting 
system utilising mainly indirect lighting fixtures, and giving a 
desirable diffused illumination, was devised especially for the 
Mercury, and quite possibly makes it the most scientifically 
lighted train in the world, an honor of which the Mercury 
can well be proud. 

Many of the materials used in the construction of the 
Mercury are as new in composition as they are new in their 
specific uses. Such materials as cork, wood veneers, alum- 
inum, formica, leather sponge, rubber, mirrors, and specially 
woven fabrics, are used in radically new manner to achieve 
many new textures, finishes, and effects in the interior of the 
train. The floor, for example, is built largely of slab cork on 
metal supports. This cork is covered in the coach by inlaid 
rubber tiling, while in the dining, lounge, and parlor cars it 





is covered with a thick elastic sponge rubber 
pad, which is in turn covered by luxurious 
carpets. Sheet rubber is used for the vesti- 
bules, platforms, and for trap door coverings, 
while alloys of aluminum are employed exten- 
sively for interior finish, ceiling sheets, parti- 
tions, and many of the fixtures. 

Generally, there is more than one reason for 
the use of each specific material in any one 
place; many of the materials are used not 
merely because of their attractive appearance, 
but also because they possess decided sound- 
deadening properties, may be easily cleaned, 
and are practically indestructible. 

Inside and out, the Mercury possesses a 
color scheme of its own, carefully prepared for 
it by Henry Dreyfuss, a noted industrial 
designer. The exterior of the train, including 
the locomotive and tender, is gray. All win- 
dow posts, and panels between the posts are 
painted silver to create a broad silver stripe 
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running the full horizontal length of the train. 
To accentuate this effect, all the window cur- 
tains are faced, on the outside, with aluminum 
material, and the draperies are lined with a 
silver colored fabric. All lettering, both on 
the locomotive, and on the cars, is done in a 
very neat new silver leaf. The view of this 
super-modern train, neat and trim with its 
glistening paint, streamlined in the latest 
fashion, very sleek and attractive with its 
silver stripe and aluminum trimming, can not 
fail-to give the most casual observer the 
definite impression of harnessed speed and 
power. . 

On the inside of the train the designers have 
achieved some very attractive and desirable 
effects with the combinations of the various 
colors; mostly warm rich tones of brown and 
rust contrasting with varied light shades of tan, 
gray-green, and blue. The use of different 
shades and hues of the same colors in different 
cars identifies each car as a part of a single 


—TIllustrations courtesy Railway Electrical Engineer 





Above—Note exterior illumination of 
Mercury’s locomotive. 


Above at right—The third section of 
the diner—a waiting room. 


At right—-The double seats in this 
coach rotate. 
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train unit, but at the same time eliminates the flat monotony 
of the repetition of the same color scheme. The color treat- 
ment has been devised psychologically to give each car an 
inviting and comfortable appearance. Upholstery and carpets 
have been specially dyed to fit in precisely with the scheme 
of colors at that point. 

The coaches are done in medium brown, pale tan, and blue 
green. The walls of the smoking compartments are of a metal- 
lic blue, the floors covered with dark brown rubber tiling, and 
the couches upholstered with tan leather. The seats, very 
comfortable, are of the double rotating type with removable 
head rest covers, and each seat has an individually controlled 
reading lamp. In the center of the car four seats are placed 
facing each other, with a table and reading lamp in between, 
to break up the conventional style in the old fashioned trains. 
The car is also equipped with a combination smoking lounge 
for men and women, with circular settees, loose chairs, and 
tables. 

Since the kitchen is in another car, the diner may be totally 
given up to dining facilities. It is set off into three sections by 
semi-partitions of metal and glass which contain blooming 
plants. The two end sections have a contrast of soft warm 
brown and tan, while the center section is done in light tan 
and blue. Tan venetian blinds are used throughout the car. 

(Continued on page 148) 
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EDITORIALS 


TO THOSE INTERESTED IN TECHNOLOGY 


BP URING the past summer, the Fortune magazine has 

undertaken a survey of Technology. With its usual 
astuteness, the magazine has pretty well ferreted out every 
pro and con which the Institute possesses. It has interviewed 
the heads of departments, chatted with instructors, inquired 
in industry as to recent graduates, dropped in on Jim at the 
track house, argued with President Compton, and swapped 
yarns with Pete in building one. 

Characteristically, Forlune photographers have caught 
the department heads in their offices snatching at phones, or 
deep in their files. Some of the research workers are spotted 
among their masses of burettes and “pipettes”. Familiar 
faces are picked out of the corridors. 

All in all, the article is a very complete piece of work. 
When one reads it, he is especially gratified to note that the 
underlying theme (Fortune articles always have an under- 
lying theme) is clearly one of achievement and progress. The 
element of progressiveness is especially apparent. In its 
predictions, it finds Technology keeping in step with the fast 
moving times, developing a higher, more serious, and, inter- 
estingly, more cultured student than before, and doing more 
than its share to increase the wonders of this scientific age. 

The alumni, the students, and the friends of Technology 
will be happy to know that Fortune has found Technology 
as it is reputed to be—one of the greatest educational institu- 
tions in the world. Appearing in Fortune’s November 
issue, Technology is presented in print and picture, in a man- 
ner which should cause Institute graduates to reflect with 
pride that they attended and are now part of a great work. 


BUILD A GYMNASIUM 


HE announcement made by The Corporation concerning 

future expenditures totaling the sum of $12,000,000 has 
no doubt filled many of us with envy, since we shall all be 
stumbling along in the cold outside by the time the projects 
are put under way. Nevertheless, in a measure, the opinions 
of the present student body will decide upon the placement of 
that part of the expenditure dedicated to extra-curricular 
activities. As almost everyone knows, there are two possi- 
bilities—an extension of the Walker Memorial or a gym- 
nasium. It has been intimated that one or the other will be 
accomplished but not both. Hence, despite the fact that we 
may never have the use of either one, we should weigh care- 
fully the advantages of each ‘and attempt to bring about 
that construction we feel to be the best. 
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As was brought out in The Tech, the Walker extension plans 

are for two additional wings, one for the present cafeteria, 
one for a convocation hall designed with theater facilities. The 
present dining room is to be used as a ball room. Other 
items as a large library space and more office space for pub- 
lications has been planned. 

The gymnasium—the other alternative—is proposed to 
replace the “temporary” Hangar Gymnasium belonging to 
the government. If as much is spent for the gymnasium 
as for the Walker extension plan, there should be nearly 
$1,000,000 available. Many of us have seen the Harvard 
Plant, costing around $750,000. With care, therefore, the 
Corperation should be able to build a modern plant furnished 
and equipped for every sport in which the Institute partici- 
pates. Same of the departments to be included might be listed 
as follows: one or two twenty-five yard swimming pools, a 
large, three-court basketball floor, rooms equipped with mats 
and rings for wrestling and boxing, better and more squash 
and handball courts, large office facilities for the Athletic 
Association, accommodations for visiting teams, a special 
design for the basketball floor in order that it may be used 
for dances, banquets, and general convocation purposes. 
On the floor below, adequate storage for chairs and facilities 
for kitchens may be had. 

In summing up the advantages of each, it is seen that both 
have much to be desired; however, considering every thing, 
the T. E. N. casts its vote for the gymnasium. Our reasons 
are as follows: The removal of the M. I. T. A. A. offices to 
the new building will alleviate publication congestion; a 
considered conversion of the Walker Gymnasium into a 
theater with adequate stage facilities may be adapted to satis- 
fy the desires of the various dramatic and the music activities, 
which over the past few years have been definitely on the 
wane as to interest and financial stability. More and more 
managerial and athletic interests have come to occupy the 
average Technology student. Therefore we feel that the 
Institute will be providing the student body with a more us- 
able and enjoyable plant if it undertakes to build the gym- 
nasium. 





INSTITUTE TRENDS 


| abet student in Technology has undoubtedly read with 
approval the latest bulletin published by the Institute. 
Although the first thing in this bulletin which attracted his 
attention would be the general excellence of make-up, a closer 
study would indicate several changes in his curriculum. 
These changes, whether or not they had any significance to 
him, represent a very definite trend in the educational policies 
of the Institute. For several years faculty committees have 
been engaged in an exhaustive study of the Institute’s pro- 
gram, and the changes which have been made in the curricu- 
lum are in a large measure an outcome of the work performed 
by these committees. No change has been made in the 
fundamental aims of the Institute, but rather, the change 
comes in the methods by which this education is presented. 

The branches of study undertaken by a student at any one 
time have been limited to a number small enough to enable 
him to devote the time required to acquire a thorough train- 
ing in each branch and to avoid the superficiality which results 
from too wide a spread of effort. More time is being allowed 
for outside study and less for formal class work with the hope 
that this will encourage thoughtful consideration of problems 
under conditions simulating those which may be met in 
professional work. In particular, more emphasis has been laid 
on conferences between students and members of the instruct- 
ing staff. It is hoped that in this way the student will derive 
much benefit both from the personal contacts which he makes 
and from the discussion of current matters in scientific and 
engineering research. 
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These changes are a challenge to each student to assumé 
more of his own responsibility toward getting his degree. He 
must realize the system under which he is working and strive 
to make use of its benefits. The Institute offers every oppor- 
tunity to the student, but cannot effectively convey these 
opportunities to him without his co-operation. The mark 
which a man will receive by taking an active interest in what 
the Institute offers will not be listed entirely in his cumulative 
rating, but will be a mark of distinction which will accompany 
him in his professional life. 


ANNOUNCEMENT 


HE Managing Board takes pleasure in making the 

following promotions: James Hess to the position of 
Associate Editor; Robert Johnson to the position of Treasurer; 
Walter Kaufman to the position of Publicity Manager; and 
Charles N. Levy to the position of Assistant Advertising 
Manager. 


THE GOVERNMENT AND ENGINEERING 


ECENTLY completed, Boulder Dam, was taken over by 
the government. The project, the largest of its kind in 
history, is now in full operation, stands as a credit to the en- 
gineering profession. Although more than $165,000,000 has 
been invested in the dam by the government, it is believed 
that this huge sum, plus interest, will be paid off in less than 
fifty years through the sale of electrical energy, and water for 
irrigation and municipal use. The financial success of the dam 
seems assured, since contracts have already been made for the 
purchase of most of the water and electricity that will be 
available. 

The Boulder Dam project will supply not only cheap elec- 
tricity (.163c per k.w.h. regularly; .05c per k.w.h. seasonally) 
and cheap water (75c per million gallons), but will also serve 
to prevent serious floods in the lower Colorado River, which 
in the past have wreaked havoc in California’s Imperial 
Valley. Surely the combination of modern engineering tech- 
nique and the vast resources of the government has achieved 
in Boulder Dam something of which not only the engineering 
profession, but also the whole country can be proud. Of course, 

(Continued on page 153) 
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EVAPORATED MILK 


VAPORATED milk is a food product of vast importance. 

In the year 1935 alone, nearly one million tons of evapo- 

rated milk, comprising 31% of all the canned-stuffs produced 

in the United States, were consumed. Recently two research 

chemists, Howard J. Cannon and Orton F. Hixson, conducted 

a series of experiments testing the vitamin A content of ir- 
radiated and non-irradiated evaporated milk. 

The results of their findings show that, contrary to what one 
would expect, there is little or no difference in the vitamin A 
content of these two forms of 
evaporated milk. The tests which 
Cannon and Hixson employed 
where those prescribed by the 
United States Pharmacopoeia 
technic. In each case the eva- 
porated milk used was a mixture 
of three nationally known brands 
all bought on the open market. 
Albino rats of the same weight 
and age were fed for a period of 
time on a diet lacking vitamin A. 
When the rats continued to lose 
weight, thus indicating the lack of 
vitamin A, the test was started. 
The rats were divided into a num- 
ber of groups. One group of rats 
was kept on this non-vitamin A 
diet and died within 38 to 44 days 
in each case. Another group was 
given 0.5 mg. of U.S.P. reference 
cod liver oil, a source of vitamin 
A, in addition to their non-vita- 
min A diet. Still other groups 
were given varying amounts, from 
200-500 mg. of both irradiated and 
non-irradiated evaporated milk as 
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a supplement to their regular diet. In each 
case it was found that 350 mg. of evapo- 
rated milk caused the same weight increase 
as did the 0.5 mg. of U.S.P. reference cod 
liver oil. Thus it was determined that both 
irradiated and non-irradiated evaporated 
milk have the same vitamin A content, 
that of 4.28 U.S.P. units of vitamin A per 
gram. With this research we have gained a 
bit more knowledge of evaporated milk, 
one of our most important foodstuffs. 
—Industrial and Engineering Chemistry. 


THE SUPER-BUCCANEER 


N aircraft engine that is rapidly coming 
into wide use is the new Super-Buc- 
caneer. This engine is of the inverted six- 
cylinder-in-line type, air-cooled and super- 
charged. It weighs 470 pounds and de- 
velops 250 horse power at 2350 revolutions 
per minute at 5000 feet. Thus the weight 
power is less than two pounds per horse 

* power. 
These motors have been adopted as 
standard equipment on such planes as the 
Crusader, a twin-engined monoplane, the Lockheed 12-M, 
and the Brown racing planes, which have made distinguished 

records in air races. 

The new Crusader twin-engined four-passenger monoplane, 
pictured below, is said to be the fastest small twin-engined 
plane in America. It has a top speed of over two hundred 
miles per hour. The landing gear is retractable, and controll- 
able pitch propellers are to be fitted to all standard 
commercial models. 

—Nickel Steel Topics 
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APPRAISING SHEET METAL 


qt metals of various compositions are used for many 
different purposes. For these purposes, they must meet 
certain specifications. Brass, for instance, must have these 
essential characteristics: strength, hardness, wear resistance, 
spring properties, ductility, and corrosion resistance. Experi- 
ence has shown that, if the chemical composition limits are 
met, either the hardness or tension tests will adequately con- 
trol wear, corrosion resistance, ductility, formability, and a 
host of machining operations that must be performed upon the 
material. 

Hardness (stiffness) should be measured by the indentation 
test must suitable to the gage of the metal. The harder the 
metal, the more clearance is necessary between punch and 
file. Thus, the press operator, is helped by advance knowledge 
of the hardness of each lot he has to run. 

The problem of getting the correct hardness of thin sheets 
has not yet been solved. Usually Rockwell B scale readings 
are made on single sheets down to a limiting thickness. The 
thinner the metal, the harder it should be. 

No accurate test for ductility has been discovered as yet. 
The tests are all two dimensional; when the metal is rolled 
out, the strain is only in one dimension. Some work is being 
done on Sach’s wedge-draw test where a tension coupon with 
one wedged-shaped end is mounted in a testing machine. 
The fixture at the wedged-shaped end is a die, and the tension 
forces pull the spreading end through to break the speci- 
men in a parallel portion. Due to friction, this test is in- 
accurate. 

Metals are also graded in regard to their grains. Different 
grains are necessary for different purposes. Distinction must 
be made between actual grain size and inherent grain size. The 
latter refers to the authentic grain size resulting from a 
specified heat treatment. Thus, the actual grain size in com- 
mercial cold-rolled sheets does not necessarily indicate the 
“inherent grain size.’ The accompanying photo shows a 
press in the background and stacks of sheet metal in the 
fore-ground. 

— Metal Progress. 


VOUGHT V-143 PURSUIT FIGHTER 


HE Material Division of the U. S. Army Air Corps at 

Wright Field recently completed tests on a new low-winged 
single-seat fighter developed by Chance Vought Aircraft from 
original designs by the Northrop Corporation known as 
Model V—143. This all-metal monoplane is powered by either 
a P&W Wasp Junior Engine geared 3:2 and rated 525 horse 
power at 8000 feet or the 700 horse power Twin Wasp Junior 
Engine. Fuselage construction is of the stressed skin, semi- 
monocoque metal type with a welded tubular steel engine 
mount. The pilot’s compartment is located far forward to 
afford practically unlimited vision ahead. The all-metal 
monocoque structure wings have hydraulically controlled 
flaps incorporated in the trailing edge and aerodynamically 
and dynamically balanced ailerons. The elevators and rudder 
of the full cantilever tail unit are not only balanced in the 








same manner as the ailerons but also have trimming tabs 
controlled from the cockpit. All the control surfaces are 
fabric covered. The full cantilever landing gear is of the single 
oleo strut type and is completely retractable by hydraulic 
control. Aside from hydraulic foot brakes on the fore wheels 
there is the 360° swivel tail wheel which may be locked from 
the cockpit as shown in the picture, into trailing position. 
With the V-143 attaining a speed of 250 miles per hour from 
a 525 horse power engine one can well imagine the speed pos- 
sible from an engine of 700 horse power. 
—Aero Digest. 
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RESEARCH 


COURSE V 


URING the eighty years which have passed since the 
French chemist, Wurtz, demonstrated the usefulness of 
metallic sodium for the preparation of certain classes of carbon 
compounds, organic chemists have been finding out, gradually, 
the nature of the reactions involved in this type of synthesis. 
Recently, Professor A. A. Morton, ’24 and I. A. Hechen- 
bleikner have carried out experiments which throw new light 
on this reaction. In brief, they have announced a general 
method for stopping this reaction of Wurtz at an intermediate 
organo-metallic stage, a fact which both enlarges the useful- 
ness of this reaction and suggests the mechanism by which it 
takes place. 

Previous work had given them reason to believe that an 
intermediate stage of the reaction involved the formation of 
alkyl sodium compounds. They had shown, however, that in 
general if such alkyl sodium compounds were formed, in the 
course of the Wurtz reaction, they were not very stable above 
room temperature. Taking a cue from this observation, they 
treated an alkyl halide, such as amy! chloride, dissolved in 
cold ligroin (a kind of gasoline) with an excess of sodium metal 
in the form of sand, thus furnishing conditions favorable to 
the formation of an alkyl sodium compound. When this 
reaction was complete, dry carbon dioxide was passed into the 
solution, both monobasic and dibasic carboxylic acids were 
obtained in good yield. This result would be expected if alkyl 
sodium compounds were present in the reaction mixture. 

Evidence was thus obtained for the formation of alkyl 
monosodium and disodium intermediate compounds in the 
course of the Wurtz reaction. From the amyl chloride em- 
ployed, both caproic acid and butylmalonic acids were 
obtained in a combined yield of 50 per cent. The reaction was 
extended to several other alkyl halides with similar results in 
all cases. 

In a paper, now in press, Morton and Hechenbleikner are 
announcing an important further development of this syn- 
thetical method and further evidence of intermediate alkyl 
sodium compounds. When benzene was added to the reaction 
mixture, a solvent exchange reaction took place such that 
phenyl sodium was obtained at the expense of amyl sodium. 
Proof for this exchange was furnished by the yield of 78 per 
cent. of benzoic acid when carbon dioxide was admitted to the 
reaction. No caproic acid at all was found. This type of sol- 
vent exchange reaction has been extended to a variety of 
aromatic solvents other than benzene and in all cases, the 
expected carboxylic acids have been obtained. 


Chemistry 


COURSE VI 


N the Communications Laboratories the development of 

precise methods for the measurement of attenuation of 
sound in tubes has been in progress for some time. Recently 
a method of real value has been found which gives reproduci- 
ble results over a sufficient range of frequencies. The results, 
unlike those which have been published, are entirely consist- 
ent with the values obtained from theoretical calculations. 
Essentially the method consists in measuring the drop in pres- 
sure of a sound wave in traversing a fairly long length of tube. 
The system is set up so that sound pressure measurements are 
made with a single microphone. Since it is the ratio of sound 
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pressure at two points which determines the attenuation con- 
stant, no calibration of the microphone is necessary. It was 
found that consistent results were impossible unless the tube 
was damped mechanically. This was accomplished effectively 
and simply by burying the tube in sand. 

Also from the Communications Laboratories has come the 
development of apparatus for determining acoustic imped- 
ance. The device comprises a channel of uniform cross-section 
which transmits without reflection from a source to a terminal 
apparatus whose impedance is to be measured. Provision is 
made for measuring the sound pressure at any point in the 
channel without disturbing the sound waves. From these 
measurements the acoustic impedance at the termination is 
readily determined. The apparatus is, in effect, the acoustical 
counterpart of a transmission line. 


N electro-static generator capable of producing penetrat- 

ing short-wave x-rays at a potential of 1,000,000 volts 
for medical research and the treatment of malignant disease 
is nearing completion at the Collis P. Huntington Memorial 
Hospital in Boston. Announcement of this new tool of medical 
science, which was designed by Professor John G. Trump of 
the Massachusetts Institute of Technology and built under 
his supervision, was made by Dr. Richard Dresser of the 
Huntington Memorial Hospital at the annual meeting of the 
American Roentgen Society at Cleveland on Wednesday, 
September 30. 

The new generator, which is expected to be ready for opera- 
tion this winter, possesses two distinct advantages over exist- 
ing equipment. First, it will make possible the treatment of 
deep-seated malignancy because high-voltage x-rays have 
greater penetrability than low-voltage rays. It is expected 
that many types of malignant disease which cannot be treated 
effectively with equipment now in use, will yield to the more 
penetrating short-wave rays produced by the new machine. 

A second advantage is indicated by accumulated evidence 
that high-voltage x-rays are more specific in their action on 
diseased tissue than the relatively low-voltage rays now in 
general use. In this respect the effects of high-voltage rays 
are similar to those of the gamma rays of radium. The new 
x-ray generator, however, will be capable of producing a 
greater intensity of these rays than the combined output of all 
the available radium in the world. 

The 1,000,000 volt generator is an outgrowth of the high- 
voltage research program of the Massachusetts Institute of 
Technology, and is similar in principle to Technology’s huge 
high-voltage generator at South Dartmouth, Mass., devel- 
oped by Dr. Robert J. Van de Graaff and his associates. Its 
construction is in charge of Frank Scholz of the Huntington 
Hospital staff. 

Generators of this type are essentially belt conveyors of 
electricity. The generator for the new x-ray machine has six 
belts, each three feet wide, which travel with a speed of 5,000 
feet per minute, running vertically between a grounded base 
and the high-voltage terminal. The ascending runs of the 
belts carry negative electricity to the high-voltage terminal 
while the descending runs remove positive electricity from the 
terminal. The new generator will be equipped with current 
and voltage control so that the potential can be regulated over 
the full range from 200,000 to 1,000,000 volts. 

In appearance the new generator is like a giant mushroom 
of polished aluminum. The rounded top comprising the huge 
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electrode is 15 feet long, 12 feet wide, and 5 feet deep. It 
stands on an insulating column 5 feet square and 10 feet high. 
The entire machine is air-conditioned to assure the most 
desirable atmospheric conditions for maximum efficiency 


. 
d 


The big cascade-type x-ray tube is attached to the gener- 
ator in a vertical position and parallel to the insulating column, 
the upper end being in contact with the lower side of the mush- 
room-like high-voltage terminal of the machine, while the 
lower end projects into an underground treatment room 
directly beneath the generator. 


The x-ray tube is made up of 20 porcelain sections of about 
12 inches diameter, totaling 10 feet in length. Diaphrams are 
provided’ between sections to focus the high-speed electron 
stream in its passage from the upper end of the tube to the 
target, and also to break up the total potential which must be 
insulated between the two ends of the tube. The base of the 
porcelain assembly is supported by a steel cylinder, which pro- 
jects through the floor of the generator room into the treat- 
ment room, the arrangement being continuously evacuated by 
the high-speed pumping system. The filament assembly is 
located on the upper end of the porcelain column and is so 
arranged that replacement of a filament will involve only a 
short interruption in service. 


A demountable, water-cooled target of gold upon which 
the high-speed electrons impinge is attached to the bottom of 
the steel cylinder. Both cylinder and target are at ground 
potential and are surrounded by a thick armor of lead for 
shielding against direct radiation. The beam of penetrating 
x-rays emerges through a port in the lead shielding in the direc- 
tion of the patient being treated. 


The total power imput of about 15 kilowatts required by 
this x-ray generator is small compared with other types of 
high-voltage x-ray installations, and since the target is to be 
at ground potential, it will be possible to treat patients with 
complete safety at various distances from the target down to 
the minimum of about one centimeter. Dr. Dresser, who is 
primarily responsible for the installation in Huntington 
Memorial Hospital, will have charge of its operation for re- 
search and treatment. 


COURSE X 


Chemical Engineering 


HE type of gelation in which a suspension of particles in a 

liquid sets spontaneously to a solid gel which can be liqui- 
fied again by mechanical action alone has been termed 
“thixotropy.” A comprehensive investigation has been in- 
augurated to obtain a clearer picture of the mechanism by 
which such action proceeds. That systems as widely diverse 
as clay and the muscular globulin myosin both exhibit thix- 
otropy gives some idea of the wide occurrence and importance 
of the phenomenon. 


The problem is being attacked at present by determining 
the effect of the sizes of the constituent particles upon the 
rate of transformation of sol to gel. Execution of such a pro- 
gram necessitated selection of some system which exhibited 
thixotropy strongly and in which the particles existed over a 
wide range of sizes. Such a substance is the clay mineral 
“Bentonite” which occurs in Wyoming. A newly developed 
centrifugal method has made it possible to perform a particle 
size fractionation upon a suspension of Bentonite in water 
and to obtain in addition a measure of the particle size dis- 
tribution in each resulting fraction. 


The properties of these “ultra-clay” fractions are interest- 
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ing. The finest suspensions, containing particles of an equiv- 
alent spherical diameter of approximately 20 x 10-7 cm., are 
a transparent golden yellow color when viewed in transmitted 
light, whereas the coarsest fractions, while still colloidal in 
size, are quite opaque. Under similar conditions of tempera- 
ture and concentration the suspensions of small particles set 
to gels much faster than suspensions of large particles. 


By proper mechanical action, such as gentle tapping, these 
clay suspensions will set to gels many thousand times more 
rapidly than if they are allowed to ge] untouched, whereas 
more violent mechanical action prevents gel formation. Ex- 
periments in progress on the temperature coefficients of rates 
of gelation of small and large particles will provide additional 
facts for the formulation of a theory of gel structure in this 
system. More general interest attaches to the observation 
that as far as is known this is the first investigation of the 
influence of particle size in the colloidal range upon gel 
structure. 


Advantage has been taken of the availability of these un- 
usually pure clay fractions to study the structure of the clay 
particle. Of most interest is the result that the measured 
electrical conductivity of a hydrogen clay suspension is about 
one fifth as great as calculated from electrometric measure- 
ments of its hydrogen ion concentration. This fact, which 
indicates that the hydrogen ions associated with clay are 
bound in such a way that they affect an electrode but are 
unable to move in normal manner in an electric field, may have 
considerable significance to mineralogists, ceramic engineers 
and agricultural chemists in their studies of the behavior of 
clays. 


COURSE XVI 


Aeronautical Engineering 


HE Aircraft Instrument Section and the Internal Combus- 

tion Engine Laboratory are carrying out two co-operative 
research projects which should produce useful results in the 
near future. 


The first project is the construction of a mechanical inte- 
grator to study transient and steady state motion in coupled 
systems. The apparatus consists of a heavy frame to support 
two or more simple torsional systems with adjustable moments 
of inertia. These systems are connected by variable elastic 
and friction elements. The essential motions are recorded by 
means of pencils marking on a continuously moving strip of 
paper. The actual work of design and construction is being 
done by J. B. Kendrick, J. L. Witherstine and Edward 
Gugger. Professor E. 8. Taylor will apply the new equipment 
to aircraft engine problems. It will also be used by Professor 
C. S. Draper in connection with aircraft instrument develop- 
ments. 


The second co-operative project is the development of 
apparatus to make simultaneous records of the pressure waves 
at two points inside the cylinder of an internal combustion 
engine. The frequencies involved range from below ten to 
over thirty thousand cycles per second so that cathode ray 
oscillographs with special amplifiers are required. The appar- 
atus uses two commercial cathode ray tubes with an optical 
system for producing adjacent traces on motion picture film. 
The film is drawn through a special camera at constant speed 
so that a deflection time record is obtained. The work is 
being done by Russell Fanning, ’30,and C. E. Mann, ’35,under 
the supervision of Professor Draper. 
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STATISTICS 


(Continued from page 132) 


farmers — of the traditional type. But I detect evidences 
that major changes may be stirring. Thoughtful people are 
turning their attention increasingly toward the interior 
country towns and away from the great seaboard metro- 
politan centers. 

Before now we have had Back To The Land crazes. The 
present, incipient movement is of broader scope and more 
permanent character. Unlike some of the previous drifts, in 
the nature of fads, the present swing is based not upon senti- 
ment, but upon statistics. Fundamental statistics, when 
interpreted in the light of the Law of Action and Reaction, 
point to the interior country towns as the logical centers of 
most significant activity during the next several generations. 

Combined with that underlying tide, setting toward our 
smaller inland towns, a further factor is rapidly coming into 
force. The nation is awakening to the urgent need of more 
scientific control of land. The newspaper scareheads have 
played up flood, drought, and erosion by water and wind. 
Doubtless these dangers have been exaggerated. Some of the 
meteorologists believe we are nearing the end of the drought 
phase of the long-range weather cycle. Erosion is a problem 
of the ages:—a chronic disease rather than an acute attack. 
Nevertheless, today’s panic over the perils of droughts, dust- 
bowls, and erosion, have served a useful purpose. It has 
taught us that this country should develop a radically new 
technique of land control. Such a development would open 
new careers for statisticians. 

If today’s tendencies continue, there should be growing calls 
for men of technical ability in the field of agriculture. The 
present trend is strongly toward methods which will take some 
of the gamble out of farming. Crops of the future may de- 
pend less upon the hazards of rainfall and more upon the 
sureties of irrigation; less upon the accidents of natural 
fertility and more upon scientific nourishment. New and 
amazing results have been obtained in plant growth thru 
direct application of nutrient solutions. Such technique has 
been called dirtless farming or tank agriculture. Gradual 
progress is being made toward use of agricultural products 
for the raw materials of industry. 

Ideas are spreading of the possibilities of intensive agri- 
culture beyond anything we have witnessed heretofore. Some 
of the new school of experts state that a five-fold increase of 
output is well within reason. I get reports of significant 
experiments in applying electrical energy in the growing of 
food products. News comes of success with new methods for 
insect and plant disease control. Changes are thronging. 
The plant breeders are pushing ahead impressively. In fact, 
new opportunities for the economic statistician seem to be 
springing up on a dozen different fronts throughout this whole 
vast field. 

I have touched upon only two (business and agriculture) 
out of the many opportunities for the future statistician. 
In conclusion, there remains the further constructive fact that 
the science of statistics itself is making headway. In theo- 
retical physics and chemistry I have remained only a layman, 
but today’s trend is plain even to those of us in the street. 
The old rigidity and formalism is being replaced by con- 
ceptions and interpretations that are surprisingly statistical 
in character. Statistics, both in principles and procedures, is 
founded largely upon the theory of probabilities. Increasingly, 
that same theory is being discovered at the very roots of physi- 
cal and chemical phenomena, and at the very heart of atomic 
structure. 

Surely the prospective statistician can have full confidence 
that he is undertaking a subject capable of extending him to 
his utmost powers. The day has gone when statistics could 
be classed as glorified book-keeping, and statisticians were 
tolerated. There has been a shake-up in pure science and 
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statistics has got the breaks. There are already at hand or 
close ahead some shake-ups in industry, commerce, and 
finance; and statisticians are to get the breaks. 

My forecast is that in the near future there will be a short- 
age of statisticians capable of meeting the opportunities 
pressing upon them. This does not imply that everybody 
wearing the label of statisticians or equipped with an em- 
bellished diploma will be implored to accept a mahogany 
salary to tell business men how to do business or farmers how 
to farm. I am indulging in no bed-time stories, but simply 
laying before you young men certain facts. 

The facts, as I see them, are that numberless enterprises 
must develop better technical control if they are to keep 
going. Business, agriculture and many other activities have 
struck their ceiling and are due for a drop if they stick to the 
old hit-or-miss, unhappy-go-unlucky, guesswork of the past. 
For them it is statistics or bust. That is the opening. It is 
not a sinecure but a challenge. 

Of course, there will always be places for a limited number 
of run-of-the-mill engineers of the conventional type. My 
observation is that the field for ordinary stereotyped engineer- 
ing is severely limited and grossly over-crowded. Young men 
who limit their ambition to routine engineering should 
realize that thereby they are enrolling themselves in the 
ranks of the underprivileged. 

In contrast with the relatively fixed field for the tradi- 
tional engineer, the opportunity for constructive statisticians, 
of the pioneering, out-of-the-ordinary type is yearly growing 
bigger. Moreover, here is an occupation that instead of being 
over-crowded is undermanned. Anticipating the question, 
Where can such be found, I can only answer that ordinarily 
they are not found but created. Young men who decide that 
they have the intellect, energy, and courage to guide in the 
pioneering of the world, should not flinch from doing a little 
trail-blazing in their own behalf. 
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The swinging door at the forward end of the car is operated by 
an “electric eye’, with an auxiliary push button, and elbow 
plate control. 

The colors of the lounge car are brown, rust, green, and gold. 
The semi-circular bar, which is a very attractive feature, is of 
dark brown walnut. Immediately above the bar is suspended 
a large mirror. The carpet is rust color, with a herringbone 
striped effect, while the upholstery is red, green, and tan 
leather, and the ceiling dull gold. Tables are provided at 
convenient locations, and passengers can be easily served with 
beverages from the diner. The informal grouping of the furni- 
ture gives the impression of a private club. 

The parlor and parlor observation cars are both done in 
combinations of tan, brown, rust, and gold which provide 
restful backgrounds. 

The “Mercury”, which signifies the latest and best in mod- 
ern American railroad train construction, was built in the 
New York Central Equipment Engineering Department, and 
was given nearly every technical appliance and convenience 
that science, in co-operation with engineering, and art, could 
give. It marks another forward step in the history of American 
transportation. 
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or so complex and intriguing. A treatment for baldness is 
good news, but likewise is Einstein’s relativity with its com- 
plex equations and concepts. 

Because every scientist is likely to have to deal with the 
press sooner or later, a few hints may not be amiss. 

Have copies of your paper. The competent science writer 
will want the technical paper because the scientist so often 
attempts to be popular by leaving out the very facts that 
make the story interesting! 

Have the copies early. Newspaper science stories are 
usually written before, and not after the paper is presented. 
Give your paper to the press a week or ten days in advance if 
you can. Mark it “for release’’ when you actually read it. 
The newspapers will respect this release date scrupulously. 

Explain what you have done, why, and where it leads. 
Write out this explanation in plain everyday language, or 
give it in answer to questions about your work. 

Judge the reporter and act accordingly. If the reporter is 
competent, trust his judgment and comprehension. There is 
a chance he will explain your work more effectively than you 
can yourself. If the reporter is not competent, try to educate 
him and protect yourself by anticipating where his typewriter 
will slip. Demand, when time allows, to see what he writes 
before it is published. And then pray for safety! 

Don’t try to tell the reporter what color shirt he should 
wear, or what literary style he is to use in writing his story. 
That is his business. He won’t attempt to tell you what 
science to report. Literary form is distinct from scientific 
content. You won't be able to tell the editor what page or 
what color paper the story is to be printed upon. 

Hold a postmortem. If a mistake is made, it will be a 
public service to call it to the attention of the person respon- 
sible, kindly, firmly, and remedially. It may prevent mistakes 
in the future. 

As for the publicity conduct of meetings, conventions, and 
institutions, the guiding rule should be to aid the reporter to 
get what he wants for his stories; but leave the stories to him. 
This means getting from the speakers or scientist the text of 
the talks and having sufficient copies so that each reporter 
may have one to subject to his editorial digestion. In my 
opinion, the writing of stereotyped newspaper stories, or what 
some publicity person fondly imagines should be used by the 
newspapers, and sending them broadcast to the newspapers is 
quite futile. 

The channels between science and the newspapers are those 
specialists who write science news. Each newspaper office 
receives tons of free, unwanted, despised publicity “‘hand- 
outs” trying to chisel news space for everything from quack 
medical remedies to real estate rackets. Science publicity 
mail showered without discretion will go into the same waste 
baskets. 


No high-powered, high-priced publicity men are needed 
to sell science to the press. Science is not a trust, malefactor 
of great wealth, or a foreign dictator that must be wheedled 
into the good graces of the American people. The press is 
reporting science as news because it is important news. 

The arranging of helpful contacts between scientists and 
science writers by societies and institutions is another matter. 
Every scientific organization with propriety may deputize 
someone to facilitate these contacts. Preferably this person 
should be a scientist who understands the ways of reporters 
and newspapers and who can advise as a friend, not as a cen- 
sor, a reporter in need of information or background. This 
publicity or press representative should facilitate, not hamper, 
direct communication between scientist and reporter. No 
useful purpose is served if a press representative of a scien- 
tific organization acts as the neck of the bottle of science 
publicity. 

Freedom of the press and of scientific research are more 
than mere ideals) They must be practical safeguards to 
science, the press, and public. Scientists must have the right 
to give expression to research results even though the bulk 
of scientific opinion is opposed to their findings. Every 
reputable scientist has the right to make a fool of himself 
once on any subject. In saying this, I am not referring to the 
quacks and the incompetents who parade their pet ideas for 
personal gain in dollars or notoriety. There are also, of 
course, the cases of scientists of great reputation who go off 
on tangents after years of highly successful work. It is proper 
for the press to report these flights once, but science writers 
should harden themselves against further repetitious reports 
when such straying scientists repeat themselves, despite the 
fact that these events are often sure-fire news stories capable 
of making front pages because of the conflict element in them. 

Too optimistic or premature reports, such as claims for the 
cure of diseases, are also permissible exceptions to the rule of 
freedom of press and science. In these cases the reporter must 
protect the public from false hopes, even in the face of 
scientific enthusiasm. Caution in such cases may save 
human lives and prevent mental and physical anguish. 

It happens that 1936 is the fifteenth year of Science Ser- 
vice’s operation as the intermediary between science and the 
public. This is a fitting time and place to summarize our 
progress and experience. 

Science Service is the outgrowth of cooperation between 
journalists and scientists. The two joint founders of Science 
Service, E. W. Scripps, furnishing endowment and journalistic 
orientation, and W. E. Ritter, furnishing scientific inspiration 
and securing the cooperation of organized science, are typical 
of this cooperation between the press and science. Science 
Service has pioneered and continues to pioneer in the dif- 
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ficult, exacting, and sociologically important work of inter- 
preting the discoveries, inventions, achievements, and 
philosophies of science into the language of the man in the 
street, in order that he may act intelligently in his every day 
personal, business, and civic life. 

The direct contact that science makes with the men, women, 
and children of America through the medium of Science 
Service is large and effective. A fifth of the reading population 
is reached by the product of Science Service. Over a hundred 
newspapers, from the Pacific to the Atlantic, are sent news 
and interpretations of science daily by wire or mail, feature 
material, photographs, illustrations, and a variety of other 
material for their news and editorial columns. 

Since the early days of radio broadcasting, Science Service 
has utilized that medium of communication with the public, 
reaching millions by nationwide chain programs and talks 
from independent “educational” stations. Magazine articles 
and books are produced by the staff and are effective channels 
to the public. The weekly Science News Letter has had an 
interesting growth to a magazine of national influence, prov- 
ing particularly useful in bringing the latest development of 
science to the attention of persons in key positions of influence, 
such as industrialists, teachers, and ministers. 

The organization of Science Service takes the form of a 
non-profit corporation, and its headquarters are in the build- 
ing of the National Academy of Sciences and the National 
Research Council in Washington, opposite the Lincoln 
Memorial. The participation of great national organizations 
of science, the National Academy of Sciences, the National 
Research Council, the American Association for the Advance- 
ment of Science, in the control and conduct of Science Service 
has been an important factor in its growth and conduct. 
These organizations, together with the journalistic profession 
and the E. W. Scripps estate, nominate the trustees of Science 
Service. The board of trustees of Science Service reads 
like a roll of eminent leaders in science and journalism, which 
it is. 

Just as the trustees combine the influence and guidance of 
the fields of science and the press, so the staff of Science Serv- 
ice is a hybridization of science and the press. But, here the 
merging of the two somewhat diverse fields takes a different 
form. It is necessary to have scientist and writer in the same 
person and mind. 

Members of the editorial staff of Science Service are 
scientist-writers, not just writers. Each staff scientist-writer 
must be competent in both fields, a difficult combination to 
find. Editorial staff members of Science Service must move in 
scientific circles on a plane of equality with those whose re- 
searches are being reported. They must also be able to enter 
a busy news room of a great newspaper and work side by side 
as equals with those who are expert in the gathering and in- 
terpretation of news of politics, crime, business, drama, etc. 

Science Service products must measure up to two standards 
—scientific accuracy and journalistic excellence. At first 
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consideration, these may be thought to be at the two poles of 
our intellectual world. Actually there is no true incom- 
patibility, but a high degree of skill and competence, a higher 
degree perhaps than in some other fields of science and 
journalism, is necessary in order that scientists and editors, 
as well as the public, are satisfied and benefited. 

The effective popularization of science is, in the final 
analysis, perhaps a compromise. No understandable state- 
ment is ever completely and exactly accurate, just as no 
measurement, no matter how simple, is exactly and precisely 
accurate. There is always a probable error. However, essen- 
tial accuracy is possible and it is attained, day by day, in the 
activities of Science Service. 

Editorial product seldom receives the scrutiny and check- 
ing to which the output of Science Service is subjected. 
Checking and rechecking begins with the writing of the 
articles by the scientist-writers of the Science Service staff. 
Usually the articles are approved by the scientist responsible 
for the research they report. Then they are issued to the 
newspapers and millions read them. Among these millions 
are hundreds who are competent to detect mistakes. A copy 
of each article is sent to everyone concerned with or named 
in it. Scientific magazines may publish the article and thus 
subject it to the scrutiny of thousands of scientists. Science 
Service trustees read and comment upon the editorial product 
of Science Service. Radio’s millions listen and comment. 
Errors and mistakes that do infrequently occur are thus 
picked up and réported, not once, but. often dozens of times. 

What editorial product is subject to such baptism of authen- 
tication? 

One of the important results of Science Service’s activities 
since the beginning of operations in 1921 is the effect that it 
has had on the general situation surrounding science popular- 
ization, particularly in newspapers. 

When Science Service began its operation as the liaison 
agency between the scientific world and the public, there was 
no special attention given to science by the newspapers. A 
major scientific meeting did not bring out a gallery of science- 
writers. Instead, the city desks of the local newspapers gave 
the assignment to reporters of ordinary abilities and no special 
interest and knowledge. Far too often there resulted stories 
that the reporters thought were humorous, stories that listed 
long names and technical titles that the reporter did not try 
to understand, stories that attempted to laugh at ignorance, 
not of the scientists, but of the reporters. The result was a 
slamming of the doors of laboratories in the face of newspaper 
representatives. ‘‘Newspaper science’’ was synonymous with 
inaccuracy and distortion. Scientists of that day were highly 
justified in their antagonism toward the newspapermen of 
that day. They were justified in the cases of today, when bad 
reporting and lack of appreciation of the significance of 
scientific results make them appear ridiculous in the eyes 
of their colleagues and the informed public. 

(Continued on page 151) 
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It required a considerable length of time for that unhappy 
situation to change. Science Service, a pioneer in its field, 
had to sell an idea to newspapers as well as a product. It had 
to convince editors that science is news, good news, often the 
best and most important news that they can print. It had to 
convince scientists that accurate scientific news could be 
written, acceptable to them as well as to the newspapers. 
It had to overcome prejudices built up over many decades. 

The pioneering brought results. More and more Science 
Service’s stories appeared in newspapers, newspapers that 
were regular clients. That was important and still is im- 
portant. 

The effect upon other news gathering and distributing 
agencies was also important. Newspaper editors began to 
look upon science as worthy of serious attention. During the 
early history of Science Service radio was in its boom days— 
the era of crystal sets and “make it yourself” contraptions 
so primitive now. As that phase of radio died in news interest, 
some radio editors became science editors. Other newspapers 
gave reporters spheres of influence that included science. 
Science became a regular assignment for a certain staff mem- 
ber, and this reporter would receive the science meetings 
assignments with considerable regularity. Not that he was 
exclusively a science writer. Science was just one of his 
“runs.”’ Even today, outside the staff of Science Service, the 
newspaper writers who devote themselves exclusively to science 
can be counted on one hand! 

Then finally after nearly a decade of Science Service’s 
hammering at an idea and providing a service, the press asso- 
ciations ‘‘recognized’’ what had truly been the foreign and 
hostile land of science. “‘Science editors” came into existence. 
In practically all cases they were aliens in a foreign land, news- 
papermen who came into the land of science and attempted to 
become acclimated. Happily, many of them made good ad- 
justments. Not always understanding the methods and cus- 
toms of the strange land of science, they were nevertheless 
facile in learning the language. The scientific inhabitants 
gradually became more cooperative. Many scientists were 
appreciative of the benefits in glory and power that these 
journalistic emissaries, with typewriters and telegraph cir- 
cuits, could confer upon them through the medium of ‘‘good 
publicity”. 

So the present peaceful and profitable relationship between 
the two words, science and journalism, came into being. 

There is no indication that the relations will decrease in 
effectiveness. There should be more and more science in 
newspapers, and more understanding on the part of scientists 
of the way science can be handled as news. 

In this boom era of science news there are dangers as well 
as advantages. A good press is often narcotizing to a scientist. 
The magic of one’s name in print often excuses much license. 
And strangely the less qualified (from the standpoint of 
science) science-writer can often write a skillfully distorted 


story which the scientist will excuse on the grounds that the 
writer, after all, was a newspaper reporter, not a scientist. 

This lowering of scientific standards is one disturbing factor 
in the present bonanza age of scientific news. In the old days 
science was made ridiculous through ignorance. Today science 
is sometimes distorted by those who know better so as to 
crash front pages (a story can often be given more appeal by 
straying from the truth). 

One of the important factors in the dealings of scientists 
with those who write for the press is a strict maintenance of 
scientific standards. The truth is thrilling, exciting, and 
important enough without ornamentation. Inaccuracy must 
not be the price of greater distribution of science to the 
public. 

The changed attitude of the average scientist toward the 
reporter of science and the press in general is one of the most 
encouraging results of science popularization. Not only is 
the scientist now generally unafraid of what newspapers may 
do to him and his reputation, but scientists now actually 
look to newspapers for first reports of important scientific 
achievements. Often the science reporter is able to present 
to the public the news of science long before it can appear in 
the technical scientific literature. This is particularly true 
when announcements are made to scientific meetings. So the 
newspaper, incidental to its broad function of telling the pub- 
lic, is often a vital link in the distribution of scientific intelli- 
gence among the scientists themselves. 

This knocking together of the heads of scientists is a minor 
but important function of Science Service. Our staff has had 
the pleasure in several instances of suggesting to a scientist 
that results of a scientist in another field may have applica- 
tions to his research. 

In a more formal way, Science Service has engaged in re- 
search aid activities. We have cooperated in the determina- 
tion of earthquake locations, in archaeological investigations, 
in collecting and distributing data on the inconstants of na- 
ture, and in the development and utilization of microphoto- 
graphic duplication in scientific documentation. 

Each time the world experiences a major world-wide earth- 
quake, a dozen or more of about thirty cooperating seismo- 
logical stations transmit by wire to Science Service coded 
data on their instrumental records. These are relayed to the 
U. S. Coast and Geodetic Survey and the Jesuit Seismological 
Association where experts use them to locate the centers of 
the disturbances that give rise to earthquakes. If the earth- 
quake occurs in remote uninhabited regions, or under the sea, 
or where communication is lacking, these messages, received 
by courtesy of earth vibrations, scoop the man-transmitted 
news from the region of disturbance. The classic example is 
the Chinese earthquake of May 22, 1927. 

A few hours after this quake had registered itself on seismo- 
graphs in America and the Pacific area, Science Service pub- 
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The dye industry is peculiarly dependent on the whims of 
the consumer for its success. Madame Fashion creates and 
destroys very rapidly the need for a certain dye. The process 
of dyeing is very complicated, involving gradual synthesis. 
It is possible to design equipment which is perfect for the man- 
ufacture of one dye, but the cost would be prohibitive on 
account of the rapid change in demand. Therefore, dye makers 
seek a metal which, though not perfect, can be used in a broad 
variety of processes. Stainless steel (18-8) is the best alloy 
developed for this purpose. This metal is unaffected (in cer- 
tain concentrations) by acetic, sulphuric,or hydrochloric acids, 
will rarely spoil the color of a dye, and is suitable for the hand- 
ling of by-products. Stainless steel may not be the cure-all for 
chemical corrosion, but it is going a long way towards being so. 

Corrosion is also a big problem to petroleum industries and 
consumers. More than $175,000,000 is the tribute that the 
oil industry must pay each year for miles of corroded pipe-line 
and tons of deteriorated refinery equipment. Valves in refiner- 
ies and in automobile engines must stand terrific heat and re- 
sist chemical corrosion. Oil pumps are being constantly 
replaced because of the rapidity with which they ‘‘wear out.”’ 
Stainless steel once again steps into the picture as a relief 
agent, giving succor to the victims of corrosion. Valves, 
meters, and pumps are now being made of stainless steel. It 
is not at all unlikely that pipe lines will soon be made entirely 
of stainless steel. 

Numerous indeed are the miscellaneous applications of this 
untarnishable steel. Some enthusiastic manufacturers suggest 
that golf club heads be made of stainless steel. Surgeons can 
buy stainless steel instruments. Electric companies can pur- 
chase turbine blades which steam will not rust. Uncle Sam is 
experimenting with stainless steel for his battleships, because 
the light weight of the alloy would allow more guns to be 
carried. The automobile factories are using this rustless fer- 
rous compound in plates, strips, hub caps, and various orna- 
mental features. England has built an entire plane out of 
stainless steel. The most striking achievement, however, with 
which stainless steel has been affiliated, is the development of 
the new streamlined trains. 

Only recently did the “‘sleek-lined’’ Union Pacific high- 
speed, compact unit make its appearance on the railroad 
horizon. But already there are several other streamlined 
trains, and railroad men see a revolution in design. In the 
publicity about this new railroad development very little 
attention has been directed to the part that stainless steel 
plays. 

The first technical characteristic of the streamlined train 
which received considerable notice was its light weight. This 
lightness was made possible because stainless steel, which is 
three times as strong as ordinary carbon steel, was employed 
in the manufacture. The economy of operation of the 
“Zephyr,” the “Flying Yankee,” and other streamlined trains, 





is due to the lightness of this rustless alloy, though the use of 
crude-oil-burning Diesel engines must not be overlooked. 
Stainless steel is more expensive than ordinary steel, but the 
saving in fuel because of decreased weight more than makes 
up for the building cost. Another point in favor of using 
stainless steel in trains is the low expense of upkeep. A New 
York metropolitan railroad spends a million dollars annually 
to paint its cars, a needless expense if stainless steel is used. 
Of course, the striking thing about the streamlined trains is 
their design. The public is fascinated by the comet-like 
appearance, absence of smoke or overhead wires, the luxurious 
internal comfort and the breakneck speed. Advanced metal- 
lurgy which produced thin but strong sheets of a rustless, 
high-polish steel is the real factor behind this revolutionary 
train design. Railroads, dairies, homes, offices, factories— 
all realize the useful properties of stainless steel. But why is 
stainless steel stainless? 

Metallurgists know why this metal is stainless, but not why 
it should be. Stainless steel and other metals which resist 
corrosion to some extent were found by the microscope to 
have thin, insoluble, corrosion-protecting films on their sur- 
faces. The films are believed to be layers of oxygen atoms. 
However, just why these protective films should appear on 
these particular metals and not on ordinary iron, is a matter 
of speculation. The fact that such films do exist makes it 
interesting to consider just what takes place in the process of 
corrosion. 

Experts who have made extensive research into the subject 
of corrosion have divided the process into several different 
factors. Corrosion can be atmospheric, underwater (contin- 
uous), underground, alternate, chemical, or high temperature. 
A general conclusion was that there is not much corrosion on 
iron at normal temperatures with an absence of moisture. 
In addition to water, oxygen was shown to be a necessary 
component of corrosion. Analysis proved rust to be a mixture 
of ferrous and ferric hydroxide. The process of corrosion is a 
form of ionization. The iron replaces the hydrogen in the 
water and forms a layer of rust. The layer of hydrogen thus 
formed stops the reaction unless oxygen is present to combine 
with the hydrogen to form water. The course of corrosion is 
further complicated by what is called, in chemistry, surface 
of contact. On metals which are pitted, localized corrosion 
can take place while the rest of the metal remains unaffected. 
Another feature of corrosion is the strange phenoma of surface 
films. These invisible films have already told much, and in the 
future will tell more of the mystery of corrosion. 

Most stories of industrial processes or inventions end with 
a depiction of a rosy future for the article or method described, 
and impress the reader with the importance to man of the dis- 
covery. Stainless steel has a good commercial future, and is 
important for its prevention of waste. Aluminum, however, 
may very likely surpass iron (and so stainless steel) in the 
future as an essential metal of civilization, because there is far 
more aluminum in the earth’s crust than there is iron, Never- 
theless, the value of stainless steel cannot be over estimated. 
Stainless steel is still the leader of the fight against corrosion. 
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the project would have been an impossibility without the 
resources of the Federal Government behind it, just as it 
would have been an impossibility without the technique of 
modern engineering. The government, then, has enabled the 
engineering profession to make itself increasingly useful to the 
public. The profession should be grateful. 

In contrast to this success, the government project at Passa- 
maquoddy Bay in Maine has been abandoned when it was 
only partially completed. Several million dollars have been 
sunk into this project which now is taking the appearance of a 
white elephant in the government’s hands. Moreover, even 
though additional money may be appropriated by the Federal 
Government, there are engineering problems of major import- 
ance which have yet to be solved. So many conflicting opin- 
ions as to the success of this project have been advanced, 
that it is difficult to speculate on the actual desirability of this 
project. The government engineers, however, estimate a fixed 
cost so high that it makes the project a doubtful affair. 
Already so much unfavorable publicity has been given to this 
project that the public will not readily approve of any more 
such large expenditures, even though they may be for worthy 
use. 

The very willingness of the Federal Government to allot 
public moneys for certain types of engineering projects has 
placed a grave responsibility on the engineering profession. 
For instance, if the expense of very many of the Federal proj- 
ects should prove to be out of proportion to their utility, the 
public might well come to look upon government engineering 
projects as a fine way to waste money. To prevent this disaster 
to the profession, engineers must do everything in their power 
to see to it that government engineering projects are practical 
not only from the point of view of engineering, but also from 
the point of view of economy. 
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lished a report, in which the statement was made that “‘it 
was one of the most severe quakes on record and thousands 
were undoubtedly killed,” but a detailed account of the 
damage might not be given for months. On August 11, more 
than eleven weeks later, newspapers carried the story of death 
and destruction that had been brought out by a messenger 
from a missionary priest, who had struggled through devas- 
tated and bandit-infested regions to the nearest telegraph line. 

Archaeological “‘minute-men” who are trained investigators 
have been sponsored by Science Service in various parts of the 
nation so that reports of discoveries of strange races, unusual 
human remains, and other human artifacts may be promptly 
and completely inspected, thus rescuing for science any im- 
portant finds or stopping at the source any exaggerated tales. 

Each day the powerful Navy radio station NAA at Arling- 
ton, Va., carries a cryptic message beginning URSI and 
ending SCIENSERVC. It is the ursigram (so-called because 
it is sponsored by the American section of the Union Radio- 
Scientifique Internationale) compiled by Science Service from 
information on sunspots from Mt. Wilson Observatory, on 
solar constants from the Smithsonian Institution,on terrestrial 
magnestism from the U. S. Coast and Geodetic Survey and 
on Kennelly-Heaviside layer heights from the 'U. S. Bureau 
of Standards. These messages are picked up by scientists in 
various parts of the world and are useful in attempting to 
correlate the vagaries of radio and other phenomena with 
such inconsistencies of nature. 

Because scientific publication is one of the principal chan- 
nels leading to scientific popularization, it is logical that 
Science Service has become interested in developing micro- 
photographic duplication and applying this technique to 
scientific documentation. In essence, microphotography con- 
sists of placing the image of a book page or a letter-sized 
typescript upon a frame of photographic film, such as used in 
motion pictures. Since some 16,000 such photographs can be 
placed upon a standard 1000 ft. reel of 35 mm. film, this is a 
very compact and relatively inexpensive method of making 
available anything that can be photographed. For reading, 
such films are enlarged optically by special viewers or reading 
machines. 

Cameras and reading machines for the making and utili- 
zation of such microfilms, as they are called, are being de- 
veloped cooperatively by Science Service in order to make 
available the rare, inaccessible, and out-of-print literature in 
libraries. This Bibliofilm Service is being operated in the 
Library of the U. S. Department of Agriculture, where the 
microphotographic laboratories are located. In cooperation 
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with scientific journals and institutions, Science Service is 
operating an auxiliary publication method by which papers 
too long and too specialized for complete publication in 
printed journals may be deposited as documents and dis- 
tributed as microfilms or as photographic copies upon request 
at any time. 

This documentation activity is primarily a service for 
scientists in the interests of more complete and less expensive 
recording and distribution of scientific results. Because 
business, industry, and the world in general must work 
with a constantly increasing tide of written and pictured 
record, microphotographic duplication promises to be of 
more than limited interest. 

Taking the public into the confidence of scientists, which is 
the general purpose of Science Service, has the possibility of 
helping both the professional world of science and the public 
in general. Taken as a class, scientists are among the most 
public spirited and unselfish inhabitants of the world. What 
they accomplish benefits all the people. Generally, scientists 
do not make money out of their researches, and their activi- 
ties must be supported either out of contributions from the 
people as a whole, as through taxes, or out of surplus business 
earnings applied to the general welfare by such utilization. 

One of the chief objectives of science popularization, as | 
see it, is to convince the public that continued and ample 
support of scientific research is a proper and profitable func- 
tion of the world in which we live. This objective can be 
accomplished by intelligent, conscientious, and skillful re- 
porting of science progress and its implications. 

With more support for scientific research and more injec- 
tion of scientific method in daily life, the world will become, 
inevitably, a better place in which to live. 
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@ Effects of construction 
and blasting operations, 
heavy and rapid trans- 
portation, new machin- 
ery, more powerful ma- 
rine propulsion and 
many other modern 
| industrial demands 
make the study of 
vibration imperative 
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fort. The Cambridge 
Vibrograph accu- 
rately measures and 
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ment has helped solve ing on celluloid—giving 
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OTHER CAMBRIDGE PRODUCTS 


Moisture Indicators and Recorders Physical Testing Instruments 
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Galvanometers Engineering Instruments 
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CONTEMPORARY SCIENTIFIC 
ACHIEVEMENTS 


1921 Vast extent of universe discovered. . . X-rays told 
structure of matter. .. Bacteriophage discovered. . . Radio 
broadcasting in infancy. 


1922 Diabetes treated by insulin... Sea sounded by 
echoes. .. Sunlight cured rickets... Chemical elements dis- 
integrated. .. Tutankhamen’s tomb found. 


1923 Fertility vitamin E discovered... Dinosaur eggs 
found. . . Paresis treated with malaria. 


1924 Photographs wired and radioed... Earth circled by 
Army airmen. . . Scarlet fever cause found and immunization 
developed. 


1925 Cosmic rays... Quantum mechanics... Tennessee 
evolution trial... Sun eclipse. .. Autogiro demonstrated. 


1926 Pernicious anemia conquered by liver. . . Sugar made 
from wood. .. North Pole reached by air. . . Colored movies 
developed. . . Atomic hydrogen welding invented. 


1927 Lindbergh flew Atlantic. . . X-rays change heredity. . . 
Coal hydrogenation produced liquid fuel. 


1928 Radio achieved sight... Movies added sound... 
Pacific spanned by air... Ultraviolet irradiated food pro- 
duced. . . Royal burials at Ur. 


1929 Airship circumnavigated globe. .. South Pole reached 
by airplane. .* Oxygen isotopes discovered. . . Peking man— 
China’s oldest. 


1930 Ninth planet Pluto discovered. . . Suprarenal hormone 
relieves Addison’s disease... Parrot fever... Greater an- 
tiquity for prehistoric American man. 


1931 Heavy weight hydrogen discovered. .. George Wash- 
ington Bridge over Hudson completed... Earth’s age 
2,000,000,000 years. . . Piccard stratosphere flight. 


1932 Neutron and positron discovered... Monte Alban 
Mexican treasure tombs... S.S. Normandie launched. . . 
Nobel prize to Langmuir. . . Sun Eclipse. . . Blind Flying. . . 
Vaccination against yellow fever. 


1933 Great meteor shower. .. Heavy water made... Op- 
erations removing lung... Dutch elm disease... Lowest 


temperature produced. .. Nobel prize to Morgan. . . Soviet 
and Settle-Fordney stratosphere flights. . . 10,000,000 volts 


generated. 

1934 Artificial radioactivity... Heredity-bearing genes 
located. . . Triple-weight hydrogen discovered. . . $.S. Queen 
Mary launched... Nobel prizes to Urey, and Whipple, 
Minot and Murphy. .. Great drought. .. Bromine from sea 
water. 

1935 Extraordinary new star Nova Herculis. . . Anderson- 
Stevens record stratosphere flight... Crystalline protein 
found virus disease cause. .. Pressure of million pounds per 


square inch... Superheavy element atomic number 93... 
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service provided by T-men—telephone men (and women, too) of the 
Bell System. § Law enforcement officers make frequent use of both local 
and long distance telephone service. They depend on the Teletypewriter, 
for quick and accurate transmission of written messages. They tighten 
their nets with the aid of yet another Bell System 
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G-E Campus News 


Gold has been beaten to four millionths of an inch 
thickness, and aluminum has been thinned by the 
same treatment to ten millionths of an inch; but 
this is the first time two alloys have been reduced to 
such a thin section by rolling. The feat was achieved 
by placing the welded strips of alloy between pieces 
of steel and rolling the complete assembly. The 
product is not yet manufactured for general sale. 










































General Electric engineers, working with all the 
facilities of G-E research laboratories, are daily 
producing new processes and new applications that 
make for future progress. 








ALL-AMERICAN DRILL 


The guards on a football team usually take a 
terrible beating. Coaches often pay tribute to the 
courage of their guards and marvel at their stamina. 
Wonder what they would say of one particular 
hard-headed drill that grinds and plugs away for 
General Electric in the fractional-horsepower-motor 
section of the Fort Wayne works. Here’s the story: 


A couple of years ago, this drill started buzzing 
around, drilling holes for motors and flanges. It was 
tipped with Carboloy, a development of General 
Electric research, and plenty tough. Result—it 
established a combination speed and durability 
record by completing 100,247 holes each 1 11/38 
inches deep, During the years of its service, it pene- HARD ON THE OX 
trated approximately 214 miles of cast iron, at the 
rate of about 10 inches a minute, before wearing out! 





Residents of Duanesburg in Schenectady county, 
New York, killed and roasted their plumpest ox 
recently in order properly to celebrate the opening 
of the world’s longest stretch of sodium-lighted high- 
way. But the ox could feed only a small part of the 
crowd that turned out to see the sight. Shortly, at 
a signal picked up by an electric eye, the road glowed 
out clearly in the darkness. The soft, glareless light 
of 391 G-E sodium lights made of it a real Golden 
Road, 18 miles long. 


Fifteen thousand people watched the celebration 
and listened to New York’s Commissioner of High- 
: ways, Arthur W. Brandt, point out some of the 
SOMETHING REALLY THIN savings that good hisheray. Salbiing gives. They 
Until recently, “by the skin of your teeth” was the heard the figures in the case of an early lighting 
very peak of thinness. General Electric, however, installation made by General Electric—a six-mile 
now makes a strong bid for a new figure of speech: section on the well-traveled Albany -Schenectady 
it is “by a weld’s breadth.” Engineers at the Sche- road. Night accidents have decreased there 40 per 
nectady works recently welded together strips of two cent. Day accidents on the other hand have in- 
alloys, Copnic and Chromel, and then rolled them creased 13 per cent. 
to a thickness of six millionths of an inch. 





These stretches of lighting greatly reduce the hazard 
The material formed by this junction has a very in night driving. Another major installation will be 
small heat capacity and will respond rapidly to a opened this fall on the San Francisco-Oakland Bay 
change in temperature. Engineers estimate that a bridge where 900 units will illuminate both decks 
pound of this product would cost several million of the span. Sodium lighting has been developed to 
dollars. its present efficiency by General Electric engineers. 
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